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For more information, visit Credelio.com or 
speak with your Elanco representative today

Ticks and fleas CAN 
turn my world
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My world just isn’t the same when I have ticks* and fleas. Prescribe me Credelio® (lotilaner)—
a small, tasty1 chewable that acts fast2,3 to protect puppies and dogs** like me all month long.

* Amblyomma americanum (lone star tick), Dermacentor variabilis (American dog tick), Ixodes scapularis (black-legged tick) and 
Rhipicephalus sanguineus (brown dog tick).

**Puppies and dogs 8 weeks of age and older and 4.4 pounds and greater.

Important Safety Information 
The safe use of Credelio in breeding, pregnant or lactating dogs has not been evaluated. Use with caution in dogs with a 
history of seizures. The most frequently reported adverse reactions are weight loss, elevated blood urea nitrogen, excessive 
urination, and diarrhea. For product information, including brief summary of safety information, see page on reverse side.

1. Karadzovska, D., et al. (2017). A randomized, controlled field study to assess the efficacy and safety of lotilaner flavored chewable tablets (Credelio™) in eliminating fleas 
in client-owned dogs in the USA. Parasites & Vectors, 10:528. 2. Murphy, M., et al. (2017). Laboratory evaluation of the speed of kill of lotilaner (Credelio™) against Ixodes ricinus 
ticks on dogs. Parasites & Vectors,10:541. 3. Cavalleri, D., et al. (2017). Assessment of the speed of flea kill of lotilaner (Credelio™) throughout the month following oral 
administration to dogs. Parasites & Vectors, 10:529.

Credelio, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates.
© 2018 Elanco or its affiliates. 

For more information, visit Credelio.com or 
speak with your Elanco representative today

11928_Elanco_Credelio_Media_CoverTip.indd   1 8/20/19   5:22 PM
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For oral use in dogs
Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Description:
CREDELIO (lotilaner) is a beef-flavored, chewable tablet for oral administration to dogs 
and puppies according to their weight. Each chewable tablet is formulated to provide a 
minimum lotilaner dosage of 9 mg/lb (20 mg/kg).
Lotilaner has the chemical composition of 5-[(5S)-4,5-dihydro-5-(3,4,5-trichlorophenyl)-
5-(trifluoromethyl)-3-isoxazolyl]-3-methyl-N-[2-oxo-2-[(2,2,2-trifluoroethyl)amino]ethyl]-
2-thiophenecarboxamide.
Indications:
CREDELIO kills adult fleas and is indicated for the treatment of flea infestations 
(Ctenocephalides felis) and the treatment and control of tick infestations [Amblyomma 
americanum (lone star tick), Dermacentor variabilis (American dog tick), Ixodes scapularis 
(black-legged tick) and Rhipicephalus sanguineus (brown dog tick)] for one month in dogs 
and puppies 8 weeks of age and older, and weighing 4.4 pounds or greater.
Dosage and Administration:
CREDELIO is given orally once a month, at the minimum dosage of 9 mg/lb (20 mg/kg).
Dosage Schedule:
 Body Weight Lotilaner Per  Chewable Tablets 
  Chewable Tablet (mg) Administered
 4.4 to 6.0 lbs 56.25 One
 6.1 to 12.0 lbs 112.5 One
 12.1 to 25.0 lbs 225 One
 25.1 to 50.0 lbs 450 One
 50.1 to 100.0 lbs 900 One
 Over 100.0 lbs            Administer the appropriate combination of chewable tablets

CREDELIO must be administered with food (see Clinical Pharmacology). 
Treatment with CREDELIO can begin at any time of the year and can continue year round 
without interruption. 
Contraindications:
There are no known contraindications for the use of CREDELIO.
Warnings: 
Not for human use. Keep this and all drugs out of the reach of children.
Precautions: 
The safe use of CREDELIO in breeding, pregnant or lactating dogs has not been 
evaluated. Use with caution in dogs with a history of seizures (see Adverse Reactions).
Adverse Reactions:
In a well-controlled U.S. field study, which included 284 dogs (198 dogs treated with 
CREDELIO and 86 dogs treated with an oral active control), there were no serious 
adverse reactions. 
Over the 90-day study period, all observations of potential adverse reactions were 
recorded. Reactions that occurred at an incidence of 1% or greater are presented in the 
following table. 
Dogs with Adverse Reactions in the Field Study
 Adverse Reaction CREDELIO Group:  Active Control Group:
 (AR) Number (and Percent) of  Number (and Percent) of 
  Dogs with the AR (n=198)  Dogs with the AR (n=86) 
 Weight Loss 3 (1.5%) 2 (2.3%)
 Elevated Blood Urea 
 Nitrogen (BUN)  

2 (1.0%)* 0 (0.0%)

 Polyuria  2 (1.0%)* 0 (0.0%)
 Diarrhea 2 (1.0%) 2 (2.3%)

*Two geriatric dogs developed mildly elevated BUN (34 to 54 mg/dL; reference range: 
6 to 31 mg/dL) during the study. One of these dogs also developed polyuria and a mildly 
elevated potassium (6.5 mEq/L; reference range: 3.6 to 5.5 mEq/L) and phosphorous 
(6.4 mg/dL; reference range: 2.5 to 6.0 mg/dL). The other dog also developed a mildly 
elevated creatinine (1.7 to 2.0 mg/dL; reference range: 0.5 to 1.6 mg/dL) and weight loss. 

In addition, one dog experienced intermittent head tremors within 1.5 hours of 
administration of vaccines, an ear cleaning performed by the owner, and its first dose of 
CREDELIO. The head tremors resolved within 24 hours without treatment. The owner 
elected to withdraw the dog from the study.
In an Australian field study, one dog with a history of seizures experienced seizure activity 
(tremors and glazed eyes) six days after receiving CREDELIO. The dog recovered without 
treatment and completed the study. In the U.S. field study, two dogs with a history of 
seizures received CREDELIO and experienced no seizures throughout the study.
In three well-controlled European field studies and one U.S. laboratory study, seven 
dogs experienced episodes of vomiting and four dogs experienced episodes of 
diarrhea between 6 hours and 3 days after receiving CREDELIO. 
To report suspected adverse events, for technical assistance or to obtain a copy of the 
Safety Data Sheet (SDS), contact Elanco US, Inc. at 1-888-545-5973. For additional 
information about adverse drug experience reporting for animal drugs, contact FDA at 
1-888-FDA-VETS or http://www.fda.gov/AnimalVeterinary/SafetyHealth. 
Clinical Pharmacology:
Following oral administration of 43 mg/kg (approximately 1X the maximum labeled 
dose), peak lotilaner concentrations were achieved between 6 hours and 3 days in dogs 
2 months of age and between 1 and 7 days in dogs 10 months of age. Dogs 2 months 
of age had a shorter elimination half-life (average of 9.6 days) than at 10 months of age 
(average of 28.4 days). Due to reduced drug bioavailability in the fasted state, CREDELIO 
must be administered with a meal or within 30 minutes after feeding.
Mode of Action:
Lotilaner is an ectoparasiticide belonging to the isoxazoline group. Lotilaner inhibits insect 
and acarine gamma-aminobutyric acid (GABA)-gated chloride channels. This inhibition 
blocks the transfer of chloride ions across cell membranes, which results in uncontrolled 
neuromuscular activity leading to death of insects and acarines. The selective toxicity of 
lotilaner between insects and acarines and mammals may be inferred by the differential 
sensitivity of the insects and acarines’ GABA receptors versus mammalian GABA receptors. 
Effectiveness:
In well-controlled European laboratory studies, CREDELIO began to kill fleas four hours 
after administration or infestation, with greater than 99% of fleas killed within eight hours 
after administration or infestation for 35 days. In a well-controlled U.S. laboratory 
study, CREDELIO demonstrated 100% effectiveness against adult fleas 12 hours after 
administration or infestation for 35 days. 
In a 90-day well-controlled U.S. field study conducted in households with existing flea 
infestations of varying severity, the effectiveness of CREDELIO against fleas on Days 
30, 60 and 90 compared to baseline was 99.5%,100% and 100%, respectively. Dogs 
with signs of flea allergy dermatitis showed improvement in erythema, papules, scaling, 
alopecia, dermatitis/pyodermatitis and pruritus as a direct result of eliminating fleas.
In well-controlled laboratory studies, CREDELIO demonstrated > 97% effectiveness
against Amblyomma americanum, Dermacentor variabilis, Ixodes scapularis and
Rhipicephalus sanguineus ticks 48 hours after administration or infestation for 30 days. 
In a well-controlled European laboratory study, CREDELIO started killing Ixodes ricinus 
ticks within four hours after administration.
Palatability: In the U.S. field study, which included 567 doses administered to 198 
dogs, 80.4% of dogs voluntarily consumed CREDELIO when offered by hand or in an 
empty bowl, an additional 13.6% consumed CREDELIO when offered with food, and 
6.0% required placement of the chewable tablet in the back of the dog’s mouth.
Animal Safety:
In a margin of safety study, CREDELIO was administered orally to 24 (8 dogs/group) 
8-week-old Beagle puppies at doses of 43 mg/kg, 129 mg/kg, and 215 mg/kg 
(approximately 1, 3, and 5X the maximum labeled dose, respectively) every 28 days for 
eight consecutive doses. The 8 dogs in the control group (0X) were untreated. There 
were no clinically-relevant, treatment-related effects on clinical observations, physical 
and neurological examinations, body weights, food consumption, electrocardiograms, 
clinical pathology (hematology, clinical chemistries, coagulation profiles and urinalysis), 
gross pathology, histopathology, or organ weights. Blood concentrations of lotilaner 
confirmed systemic exposure of all treated dogs, although the exposure was less than 
dose proportional at 5X. 
In a well-controlled field study, CREDELIO was used concurrently with other medications, 
such as vaccines, anthelmintics, antibiotics, steroids, NSAIDS, anesthetics, and 
antihistamines. No adverse reactions were observed from the concomitant use of 
CREDELIO with other medications. 
Storage Information:
Store at 15-25°C (59 -77°F), excursions permitted between 5 to 40°C (41 to 104°F).
How Supplied:
CREDELIO is available in five chewable tablet sizes for use in dogs: 56.25, 112.5, 225, 
450, and 900 mg lotilaner. Each chewable tablet size is available in color-coded 
packages of 1 or 6 chewable tablets.
NADA #141-494, Approved by the FDA
Manufactured for: Elanco US Inc
 Greenfield, IN 46140 USA
 Credelio.com
Credelio, Elanco and the diagonal bar logo are 
trademarks of Eli Lilly and Company or its affiliates.
Rev. date 11/2017
PA209456X  12266 CRE1

Chewable Tablets
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Offer home delivery for better  
care and business growth

DISCOVER THE EASY 
WAY TO DELIVER 
HILL’S® TO YOUR  
PATIENT’S DOOR

•  Helps you provide better care  
by making compliance easy

• ��Reclaim time by simplifying operations

• ��Offer the complete Hill’s® portfolio  
without having to stock product

REGISTER YOUR CLINIC TODAY!

Visit Vet.HillsToHome.com to get started.

For more info, talk to your Hill’s representative or  
contact Hill’s to Home customer service at  

1-800-235-6877.

*Free shipping excluding Alaska and Hawaii which have a surcharge of $1.00/item. Shipping rates and discounts are subject to change.
©2019 Hill’s Pet Nutrition, Inc. ®/™ Trademarks owned by Hill’s Pet Nutrition, Inc.

Quickly and easily enroll the pet parent at your clinic

Create a nutrition plan for the pet parent to shop from

Product gets delivered right to the pet parent’s home,  
increasing compliance and client satisfaction

1

IT COULDN’T BE SIMPLER TO HELP  
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FREE SHIPPING TO YOUR CLIENT’S HOME  
+ AUTOSHIP DISCOUNTS*

Easy-to-use ordering through our secure, mobile-friendly website

No setup fees for your clinic  
+ set your own prices and control your margin

BENEFITS FOR YOU AND YOUR CLIENTS
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Learn more about Mirataz at kindredbio.com/Mirataz

When a cat’s eating habits change
and they are losing weight, there’s
no time to waste. In a recent study,
a body condition score (BCS) of
6 had the highest survival rate.
Lifespan decreased when cats
had a BCS less than 5 out of 9.1

Manage weight loss while you
determine the cause. Mirataz®

(mirtazapine transdermal ointment)
is the only FDA-approved transdermal 
medication for the management of 
weight loss in cats.

Mirataz® is a registered trademark of Kindred Biosciences, Inc.
in the United States and/or other countries.
©2019 Kindred Biosciences, Inc., Burlingame, CA 94010.
All rights reserved. US-MAZ-1900120 JUL-19

“9 LIVES?
   I WISH!”

Important Safety Information
Mirataz® (mirtazapine transdermal ointment) is for topical use in cats only under veterinary supervision. Do not
use in cats with a known hypersensitivity to mirtazapine or any of the excipients. Do not use in cats treated with 
monoamine oxidase inhibitors (MAOIs). Not for human use. Keep out of reach of children. Wear gloves when
handling/applying, wash hands after and avoid contact between the treated cat and people or other animals for
2 hours following application. Use with caution in cats with hepatic and kidney disease. Cat’s food intake should 
be monitored upon discontinuation. Safety has not been evaluated in cats less than 2 kg, less than six months of 
age or in breeding, pregnant or lactating cats. The most common adverse reactions observed during clinical trials 
were application site reactions, behavioral abnormalities (vocalization and hyperactivity) and vomiting.

For additional safety information, see brief summary 
of prescribing information on page 4.

Mirataz is indicated for the management of weight loss in cats.

Reference: 1. Teng KT, McGreevy PD, Toribio JL, et al. Strong associations
of nine-point body condition scoring with survival and lifespan in cats.
J Feline Med Surg. 2018;20(12):1110-1118.

www.kindredbio.com/mirataz
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OUR 
AUTHORSFor topical application in cats only. Not for oral or ophthalmic use.

CAUTION: Federal law (USA) restricts this drug to use by or on the order of a licensed 
veterinarian.

Before using this product, please consult the product insert, a summary of which 
follows: 

INDICATION: Mirataz™ is indicated for the management of weight loss in cats.

DOSAGE AND ADMINISTRATION: Administer topically by applying a 1.5-inch ribbon of 
ointment (approximately 2 mg/cat) on the inner pinna of the cat’s ear once daily for 14 days. 
Wear disposable gloves when applying Mirataz™. Alternate the daily application of Mirataz™ 
between the left and right inner pinna of the ears. See Product Insert for complete dosing 
and administration information.

CONTRAINDICATIONS: Mirataz™ is contraindicated in cats with a known hypersensitivity 
to mirtazapine or to any of the excipients. Mirataz™ should not be given in combination, 
or within 14 days before or after treatment with a monoamine oxidase inhibitor (MAOI) 
[e.g. selegiline hydrochloride (L-deprenyl), amitraz], as there may be an increased risk of 
serotonin syndrome.

HUMAN WARNINGS: Not for human use. Keep out of reach of children. Wear disposable 
gloves when handling or applying Mirataz™ to prevent accidental topical exposure. 
After application, dispose of used gloves and wash hands with soap and water. After 
application, care should be taken that people or other animals in the household do not 
come in contact with the treated cat for 2 hours because mirtazapine can be absorbed 
transdermally and orally. However, negligible residues are present at the application site 
and the body of the cat at 2 hours after dosing. In case of accidental skin exposure, wash 
thoroughly with soap and warm water. In case of accidental eye exposure, flush eyes with 
water. If skin or eye irritation occurs seek medical attention. In case of accidental ingestion,  
or if skin or eye irritation occurs, seek medical attention.

PRECAUTIONS: Do not administer orally or to the eye. Use with caution in cats with 
hepatic disease. Mirtazapine may cause elevated serum liver enzymes (See Animal Safety 
in the product insert). Use with caution in cats with kidney disease. Kidney disease may 
cause reduced clearance of mirtazapine which may result in higher drug exposure. Upon 
discontinuation of Mirataz™, it is important to monitor the cat’s food intake. Food intake 
may lessen after discontinuation of mirtazapine transdermal ointment. If food intake 
diminishes dramatically (>75%) for several days, or if the cat stops eating for more than 
48 hours, reevaluate the cat. Mirataz™ has not been evaluated in cats < 2 kg or less than 6 
months of age. The safe use of Mirataz™ has not been evaluated in cats that are intended for 
breeding, pregnant or lactating cats.

ADVERSE REACTIONS: In a randomized, double-masked, vehicle-controlled field study 
to assess the effectiveness and safety of mirtazapine for the management of weight loss 
in cats, 115 cats treated with Mirataz™ and 115 cats treated with vehicle control were 
evaluated for safety. The vehicle control was an ointment containing the same inert 
ingredients as Mirataz™ without mirtazapine. The most common adverse reactions included 
application site reactions, behavioral abnormalities (vocalization and hyperactivity), and 
vomiting. See Product Insert for complete Adverse Reaction information. To report 
suspected adverse events, for technical assistance or to obtain a copy of the SDS, contact 
Kindred Biosciences, Inc. at 888-608-2542. For additional information about adverse drug 
experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS or online at  
http://www.fda.gov/AnimalVeterinary/SafetyHealth.

EFFECTIVENESS: The effectiveness of Mirataz™ (mirtazapine transdermal ointment) was 
demonstrated in a randomized, double-masked, vehicle-controlled, multi-site field study 
involving client-owned cats of various breeds. Enrolled cats were ≥ 1 year of age and had 
existing documented medical history of ≥ 5% weight loss deemed clinically significant. 
The most common pre-existing conditions included renal insufficiency, vomiting, and 
hyperthyroidism. Some cats had more than one pre-existing condition. Cats were 
randomized to treatment groups in a 1:1 ratio of Mirataz™ to vehicle control. A total of 230 
cats were enrolled and received either Mirataz™ (115 cats) or a vehicle control (115 cats) 
containing the same inert ingredients without mirtazapine. The cats were 2.8-24.6 years of 
age and weighed 2.1-9.2 kg. The dosage was a 1.5-inch ribbon (approximately 2 mg/cat) 
mirtazapine or vehicle ointment administered topically to the inner pinna of the cat’s ear. A 
total of 177 cats were determined to be eligible for the effectiveness analysis; 83 cats were in 
the Mirataz™ group and 94 cats were in the vehicle control group. The primary effectiveness 
endpoint was the mean percent change in body weight from Day 1 to the Week 2 Visit. At 
Week 2, the mean percent increase in body weight from Day 1 was 3.94% in the mirtazapine 
group and 0.41% in the vehicle control group. The difference between the two groups 
was significant (p<0.0001) based on a two-sample t-test assuming equal variances. A 95% 
confidence interval on the mean percent change in body weight for the Mirataz™ group is 
(2.77, 5.11), demonstrating that the mean percent change is statistically different from and 
greater than 0.

STORAGE: Store below 25°C (77°F). Multi-use tube. Discard within 30 days of first use.
HOW SUPPLIED: Mirataz™ is supplied in a 5 gram aluminum tube.
MANUFACTURED FOR:  
Kindred Biosciences, Inc.  
1555 Bayshore Highway, suite 200  
Burlingame, CA 94010

NADA 141-481, Approved by FDA 
Made in USA. 
NDC 86078-686-01  
REG-MTZBS-008  Rev.  26Apr2018 
Mirataz™ is a trademark of Kindred Biosciences, Inc.  ©2018 Kindred Biosciences, Inc.  
All rights reserved.

http://www.cliniciansbrief.com
www.kindredbio.com/mirataz
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assistant professor at Purdue University and the 
chief of the dermatology section at Purdue Veter-
inary Teaching Hospital. He earned his DVM 
from São Paulo State University in Brazil and 
completed a small animal rotating internship in 
private practice and a residency in comparative 
dermatology at University of Minnesota. His 
clinical interests include otic disease and appli-
cations of CO2 lasers in veterinary dermatology.
consult the expert page 73

LAURA F. GRIECO, DVM, MLAS, is a small ani-
mal rotating intern at Animal Emergency & 
Specialty Center in Knoxville, Tennessee. She 
earned her DVM from University of Tennessee 
and plans to pursue a dermatology residency.
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KAREN LYNN C. SUEDA, DVM, DACVB, is a  
veterinary behaviorist at VCA West Los Angeles 
Animal Hospital in Los Angeles, California.  
She earned her DVM from University of Califor-
nia, Davis, where she also completed a clinical 
animal behavior residency. Her interests include 
feline behavior, canine anxiety disorders, and 
the human–animal bond.
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MARK TROXEL, DVM, DACVIM (Neurology), is a 
staff neurologist and neurosurgeon at Massachu-
setts Veterinary Referral Hospital in Woburn, 
Massachusetts. He earned his DVM from Iowa 
State University and completed a rotating  
internship and a medicine specialty internship, 
as well as a neurology residency at University  
of Pennsylvania. Dr. Troxel has published 
numerous articles and book chapters. His  
clinical interests include feline brain tumors, 
vestibular dysfunction, and neurosurgery.
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Fortunately, there’s Profender® – a broad-spectrum, topical dewormer for cats.

Let’s face it,  
pilling cats isn’t for everyone.
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discontinue use and contact their veterinarian. As with any NSAID, all dogs should undergo a thorough history and physical  
examination before the initiation of NSAID therapy. Concurrent use with other anti-inflammatory drugs, such as NSAIDs or  
corticosteroids, should be avoided. The safe use of DOXIDYL™ (deracoxib) Chewable Tablets in dogs younger than 4 months of  
age, dogs used for breeding or in pregnant or lactating dogs has not been evaluated. Refer to the full prescribing information  
for complete details on page 10. 
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DoxidylTM (deracoxib) 12 mg, 25 mg, 75 mg, and 100 mg chewable tablets.
Nonsteroidal anti-in�ammatory drug (NSAID) for oral use in dogs only.  
CAUTION: Federal law (U.S.) restricts this drug to use by or on the order of a licensed veterinarian.
CONTRAINDICATIONS: Dogs with known hypersensitivity to deracoxib should not receive DoxidylTM Chewable Tablets.  
WARNINGS: Not for use in humans.  Keep this and all medications out of reach of children.  Consult a physician in case of accidental ingestion by 
humans. For use in dogs only.  Do not use in cats. 
All dogs should undergo a thorough history and physical examination before the initiation of NSAID therapy.  Appropriate laboratory tests to establish 
hematological and serum biochemical baseline data prior to, and periodically during, administration of any NSAID is recommended. Owners should be 
advised to observe for signs of potential drug toxicity (See Adverse Reactions, Animal Safety and Post-Approval Experience) and be 
given an “Information for Dog Owners” Sheet. 
PRECAUTIONS:  Dogs needing a dose of less than 12.5 mg can only be accurately dosed through the use of the 12 mg tablet, which can be broken in 
half to provide 6 mg.  Do not attempt to accurately dose smaller dogs through the use of breaking larger tablets.  Inaccurate dosing may result in 
adverse drug events (See Adverse Reactions, Animal Safety, and Post-Approval Experience).
Since NSAIDs possess the potential to produce gastrointestinal ulceration and/or perforation, concomitment use of DOXIDYLTM tablets with other 
anti-in�ammatory drugs, such as NSAIDs or corticosteroids, should be avoided. As a class, NSAIDs may be associated with gastrointestinal, renal and 
hepatic toxicity. The following collective group of clinical signs has been reported with some serious gastrointestinal events, in decreasing order of 
reported frequency: anorexia, tachycardia, tachypnea, pyrexia, ascites, pale mucous membranes, dyspnea.  In some cases, circulatory shock, collapse 
and cardiac arrest have also been reported. Sensitivity to drug-associated adverse events varies with the individual patient. Dogs that have experienced 
adverse reactions from one NSAID may experience adverse reactions from another NSAID. Patients at greatest risk for adverse events are those that are 
dehydrated, on concomitant diuretic therapy, or those with existing renal, cardiovascular and/or hepatic dysfunction. Plasma levels of deracoxib may 
increase in a greater than dose-proportional fashion above 8 mg/kg/day. Deracoxib tablets have been safely used during �eld studies in conjunction 
with other common medications, including heartworm preventatives, anthelmintics, anesthetics, pre-anesthetic medications, and antibiotics. If 
additional pain medication is needed after a daily dose of DOXIDYL tablets, a non-NSAID/non-corticosteroid class of analgesic may be necessary.  It is 
not known whether dogs with a history of hypersensitivity to sulfonamide drugs will exhibit hypersensitivity to DOXIDYL tablets. The safe use of 
deracoxib tablets in dogs younger than 4 months of age, dogs used for breeding, or in pregnant or lactating dogs has not been evaluated.  
NSAIDS may inhibit the prostaglandins which maintain normal homeostatic function. Such anti-prostaglandin e�ects may result in clinically signi�cant 
disease in patients with underlying or pre-existing disease that has not been previously diagnosed. Appropriate monitoring procedures should be 
employed during all surgical procedures. The use of parenteral �uids during surgery should be considered to decrease potential renal complications 
when using NSAIDs perioperatively. Concurrent administration of potentially nephrotoxic drugs should be carefully approached.  
The use of concomitantly protein-bound drugs with deracoxib tablets has not been studied in dogs.  Commonly used protein-bound drugs including 
cardiac, anticonvulsant and behavioral medications.  The in�uence of concomitant drugs that may inhibit metabolism of deracoxib tablets has not been 
evaluated.  Drug compatibility should be monitored in patients requiring adjunctive therapy. Consider appropriate washout times when switching from 
one NSAID to another or when switching from corticosteroid use to NSAID use.  
E�ectiveness: Deracoxib tablets were evaluated in masked, placebo-controlled multi-site �eld studies involving client-owned animals to determine 
e�ectiveness.
Osteoarthritis Pain and In�ammation Field Study: Two hundred and nine (209) client-owned dogs with clinical and radiographic signs of 
osteoarthritis of at least one appendicular joint were enrolled in this study.  A total of 194 dogs were included in the safety evaluation and a total of 181 
dogs were included in the e�ectiveness evaluation.  The e�ectiveness of deracoxib tablets in the control of pain and in�ammation associated with 
osteoarthritis was demonstrated in a placebo-controlled, masked study evaluating the anti-in�ammatory and analgesic e�ects of deracoxib tablets.  
Tablets were administered by the owner at approximately 1-2 mg/kg/day for forty-three (43) consecutive days.  
In general, statistically signi�cant (p<0.05) di�erences in favor of deracoxib were seen force plate parameters (vertical impulse area, peak vertical force) 
and owner evaluations (quality of life, lameness and overall level of activity).  
The results of this �eld study demonstrate that deracoxib tablets, when administered at 1-2 mg/kg/day for 43 days are e�ective for the control of pain 
and in�ammation associated with osteoarthritis.
ADVERSE REACTIONS: Deracoxib was well tolerated and the incidence of clinical adverse reactions was comparable in deracoxib and placebo treated 
animals.  A total of 209 dogs of 41 breeds, 1-14 years old, weighing 17-177 lbs were included in the �eld safety analysis.   The following table shows the 
number of dogs displaying each adverse reaction.  

                                                                                 Abnormal Findings in The Osteoarthritis Field Study1

    
   Clinical Observation                                                               Deracoxib Tablets (N=105)       Placebo (N=104)

    Vomiting                                                                                                              
    Diarrhea/Soft Stool                                                                                                                    
    Weight Loss                                                                                                                    
    Abdominal Pain (Splinting)                                                                             
    Seizure                                                                                                                   
    Lethargy                                                                                                                    
    Pyoderma/Dermatitis 
    Unilateral Conjunctivitis         
    Scleral injection 
    Hematuria/UTI 
    Splenomegaly* 

    Grade II Murmur Systolic 

1Dogs may have experienced more than one adverse reaction during the study.
*This dog was less active and eating less on enrollment, with elevated WBC, amylase, and AST and died 1 month after exiting the study. The dog was 
withdrawn from the study on Day 17 with anorexia, lethargy and a suspicion of diarrhea. Follow-up laboratory analyses revealed hypoalbuminemia, 
hyperphosphatemia, elevated AST and decreased BUN. Follow-up treatment included other anti-in�ammatories and antibiotics.
Complete blood count, serum chemistry, and buccal bleeding time analysis were conducted at the beginning and end of the trial.  Mean values of all 
CBC and chemistry results for both deracoxib and placebo-treated dogs were within normal limits. There was no statistically signi�cant di�erence in the 
buccal bleeding time between deracoxib and placebo-treated dogs before or after the study, and all results remained within normal limits (less than 5 
minutes). The results of this �eld study demonstrate that deracoxib is safe and e�ective for the control of pain and in�ammation associated with 
osteoarthritis in dogs. 
During this trial, dogs were safely treated with a variety of commonly used medications, including antibiotics, anti-parasiticides, topical �ea adulticides 
and thyroid supplements.
The results of this �eld study demonstrate that deracoxib tablets are well-tolerated when administered at 1-2 mg/kg/day for up to 43 days for the 
control of pain and in�ammation associated with osteoarthritis.
Postoperative Orthopedic Pain and In�ammation Field Study: In this study, 207 dogs admitted to veterinary hospitals for repair of cranial 
cruciate injury were randomly administered deracoxib tablets or a placebo. Drug administration started the evening before surgery and continued once 
daily for 6 days postoperatively. E�ectiveness was evaluated in 119 dogs and safety was evaluated in 207 dogs.  Statistically signi�cant di�erences in 
favor of deracoxib tablets were found for lameness at walk and trot, and pain on palpation values at all post-surgical time points. The results of this �eld 
study demonstrate that deracoxib tablets, when administered daily for 7 days are e�ective for the control of postoperative pain and in�ammation 
associated with orthopedic surgery.  

 
Adverse Reactions: A total of 207 dogs of forty-three (43) di�erent breeds, 1-15 years old, weighing 7-141 lbs were included in the �eld safety 
analysis. The following table shows the number of dogs displaying each adverse reaction. 

                                                            Abnormal Health Findings in The Postoperative Orthopedic Pain Field Study1

     Clinical Observation                                                                    Deracoxib Tablets (N=105)      Placebo (N=102)

      Vomiting 
      Diarrhea 
      Hematochezia 
      Melena 
      Anorexia 
      Incision Site Lesion (drainage, oozing) 
      Non-Incision Site Lesions (moist dermatitis, pyoderma) 
      Otitis Externa 
      Positive Joint Culture 
      Phlebitis 
      Hematuria 
      Conjunctivitis 
      Splenomegaly 
      Hepatomegaly 
      Death 

1Dogs may have experienced more than one adverse reaction during the study.
This table does not include one dog that was dosed at 16.92 mg/kg/day for the study duration. Beginning on the last day of treatment, this dog 
experienced vomiting, diarrhea, increased water intake and decreased appetite.  Hematology and clinical chemistry values were unremarkable. The dog 
recovered uneventfully within 3 days of cessation of dosing.
Incisional drainage was most prevalent in dogs enrolled at a single study site. There were no statistically signi�cant changes in the mean values for 
hepatic or renal clinical pathology indices between deracoxib tablet- and placebo-treated dogs.  Four deracoxib tablet-treated dogs and two 
placebo-treated dogs exhibited elevated bilirubin during the dosing phase. One deracoxib tablet-treated dog exhibited elevated ALT, BUN and total 
bilirubin and a single vomiting event. None of the changes in clinical pathology values were considered clinically signi�cant. 
The results of this clinical study demonstrate that deracoxib tablets, when administered daily for 7 days to control postoperative pain and in�ammation 
in dogs, are well tolerated. 
Postoperative Dental Pain and In�ammation Field Study: In this study, 62 dogs admitted to veterinary hospitals for dental extractions were 
randomly administered deracoxib tablets or a placebo.  Drug administration started approximately 1 hour before surgery and continued once daily for 2 
days postoperatively. E�ectiveness was evaluated in 57 dogs and safety was evaluated in 62 dogs.  There was a statistically signi�cant reduction 
(p=0.0338) in the proportion of dogs that required rescue therapy to control post-surgical pain in the deracoxib treated group compared to the placebo 
control group.  Pain assessors used a modi�cation of the Glasgow Composite Pain Scale (mGCPS) to assess pain.3 A dog was rescued if it scored >4 on 
the combined mGCPS variables of Posture/Activity, Demeanor, Response to Touch, and Vocalization, or if the investigator determined at any time that 
pain intervention was needed.  The results of this �eld study demonstrate that deracoxib, when administered once daily for 3 days, is e�ective for the 
control of postoperative pain and in�ammation associated with dental surgery. 
Adverse Reactions: A total of 62 male and female dogs of various breeds, 1.5-16 years old, were included in the �eld safety analysis. The following 
table shows the number of dogs displaying each adverse reaction.  Digestive tract disorders (diarrhea and vomiting) and systemic disorders (abnormal 
clinical chemistry results) were the most frequently reported �ndings. There were no distinct breed, age or sex predilections for adverse reactions that 
were reported. No dogs were withdrawn from the study due to the occurrence of an adverse reaction.

                                       Abnormal Health Findings in The Dental Pain Field Study1

   
     Clinical Observation                                                                     Deracoxib Tablets (N=31)         Placebo (N=31)

      Vomiting 
      Diarrhea/soft stool 
      Regurgitation 
      Increased AST2 
      Increased ALT2 
      Hematuria 
      Leukocytosis 
      Neutrophilia 
      Lameness 
      Facial Swelling 
      Tachycardia 

1Dogs may have experienced more than one adverse reaction during the study. 
2Included animals with results over 2x the high normal.
Post-Approval Experience (Rev. 2010): The following adverse events are based on post-approval drug experience reporting.  Not all adverse 
reactions are reported to the FDA CVM. It is not always possible to reliably estimate the adverse event frequency or establish a causal relationship to 
product exposure using this data.  The following adverse events are listed in decreasing order of reporting frequency.  
Gastrointestinal: vomiting, diarrhea, hypoalbuminemia, melena, hematochezia, elevated amylase/lipase, hematemesis, abdominal pain, peritonitis, 
decreased or increased total protein and globulin, gastrointestinal perforation, gastrointestinal ulceration, hypersalivation.
General: anorexia, depression/lethargy, weight loss, weakness, fever, dehydration.
Hepatic: elevated liver enzymes, hyperbilirubinemia, icterus, ascites, decreased BUN.
Hematologic: anemia, leukocytosis, leukocytopenia, thrombocytopenia.
Neurologic: seizures, ataxia, recumbency, trembling, confusion, collapse, hind limb paresis, nystagmus, proprioceptive disorder, vestibular signs.
Behavioral: nervousness, hyperactivity, aggression, apprehension.
Urologic: elevated BUN/creatinine, polydipsia, polyuria, hyperphosphatemia, hematuria, low urine speci�c gravity, urinary incontinence, renal failure, 
urinary tract infection.
Dermatologic: pruritus, erythema, urticaria, moist dermatitis, facial/muzzle edema, dermal ulceration/necrosis.
Respiratory: panting, dyspnea, epistaxis, coughing.
Cardiovascular: tachycardia, heart murmur, bradycardia, arrest.
Sensory: vestibular signs, glazed eyes, uveitis.
Ophthalmic: blindness, mydriasis, conjunctivitis, keratoconjunctivitis sicca, uveitis.
In some cases, death has been reported as an outcome of the adverse events listed above.

3 Holton, L., Reid, J., Scott, E.M., Pawson, P. and Nolan, A. (2001). Development of a behaviour-
based scale to measure acute pain in dogs. Veterinary Record, 148, 525-53.

©2019 Ceva Animal Health, LLC, Lenexa, KS, 66215
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Who selects the music at your 
clinic?
“I do, of course. It is my surgery.”—Aleksandra B

“Typically the nurses because they are in the treatment 
area.”—Lea Anne B

“We are not allowed to play music.”—Barbara N

“I do in surgery, and staff does in the reception area, but 
I retain veto power.”—Dawn K

From Clinician’s Brief  
on Social Media

 

 facebook.com/cliniciansbrief      @CliniciansBrief    clinicians.briefFOLLOW US

  

How long did you stay at your  
first job after graduation?
“6 years. I only left because I had a long commute, 
which resulted in limited time with my family. I loved 
working there and the people I worked with.”—Kelsey J

“Still there—19 years! I am lucky to have found a great  
practice.”—Sabrina W

“3 months. It was a very toxic work environment, 
although, in retrospect, I am grateful for the lesson of 
how not to treat my fellow staff when in a leadership 
position.”—Heather W

“3 years; then I opened my own clinic, which is still 
going strong after 18 years.”—Yvonne K

Do you use acepromazine in dogs  
that have a history of seizures?

22%
Yes

78%
No
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For those who work 40-hour work weeks, 
which of the following do you prefer?

84%
Four 10-hour shifts

16%
Five 8-hour shifts

WE ASKED …
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Eosinophilia
Julie Allen, BVMS, MS, MRCVS, DACVIM (SAIM), DACVP

DIFFERENTIAL DIAGNOSIS h INTERNAL MEDICINE h PEER REVIEWED

Following are differential 
diagnoses, listed in order 
of likelihood, for patients 
presented with eosinophilia.

h  Parasitic diseases
  •  Ectoparasites (eg, Ctenocephalides 

felis, Sarcoptes scabiei)
  •  Endoparasites (eg, Dirofilaria 

immitis, Aelurostrongylus abstrusus, 
Cuterebra spp, Toxoplasma gondii, 
ascarids) 

h  Allergic or hypersensitivity diseases 
  •  Flea allergy dermatitis
  •  Atopy
  •  Asthma
  •  Food allergy
h  Hypoadrenocorticism
h  Eosinophilic bronchopneumopathy 

(Siberian huskies, Alaskan mala-
mutes)

h  Eosinophilic granuloma complex 
h  Eosinophilic enteritis 
  •  Feline GI eosinophilic sclerosing 

fibroplasia
h  Hypereosinophilic syndrome  

(rottweilers)
h  Paraneoplastic syndromes
  •  Mast cell tumor
  •  Lymphoma (primarily T-cell but  

can also be seen rarely with B-cell)
  •  Squamous cell carcinoma
  •  Thymoma

  •  Others (eg, leiomyosarcoma,  
mammary carcinoma, urothelial  
carcinoma)

h  Eosinophilic meningoencephalitis  
of unknown etiology

h  Fungal infections (eg, Cryptococcus 
spp)

h  Drugs 
  •  Methimazole/carbimazole
h  Chronic eosinophilic leukemia n
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FOR MORE
Find more Differential 
Diagnosis lists in 
upcoming issues of  
Clinician’s Brief and on  
cliniciansbrief.com

h Basophilia
h  Increased & Decreased 

Blood Urea Nitrogen
h Hypokalemia
h Hyperkalemia
h  Increased & Decreased 

Creatinine
h Neutropenia
h Panting
h Hypercholesterolemia
h Hypocholesterolemia
h Hypoalbuminemia
h  Increased Total  

Thyroxine
h  Decreased Total  

Thyroxine
h Hypoglycemia
h Epistaxis
h Regurgitation
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eliminating UPEC from GI reservoirs, which 
can help prevent or treat UTIs without harm-
ing the microbiome.  

In latent cystitis, exfoliation of the superficial 
epithelial cell layer can lead to invasion of tran-
sitional cells, resulting in a quiescent reservoir 
of bacteria in a membrane-bound compart-
ment. These bacteria are resistant to systemic 
antibiotics and may act as a source of recur-
rent infection. The epithelial membrane serves 
as a protective barrier for UPEC and protects 
these microbes against phagocytic activity 
and antibody-mediated clearance. Prevention 
of UPEC epithelial invasion can increase UPEC 
antibiotic susceptibility and provide access 
for host immune defenses. This can be accom-
plished in several ways, including competitive 
binding with the soluble mannose receptor, 
vaccination against the E coli FimH fimbrial 
adhesin, and regulation of inflammatory  
mediators. Further study of bacterial methods 
of infection can help provide additional  
novel approaches to prevent recurrent UTIs. 
—Justice SS

Antibiotic-Sparing 
Approaches to UTIs

Broad-spectrum antibiotic use is disruptive to 
the host microbiome, and this dysbiosis can 
lead to other disease states. Uropathogenic 
Escherichia coli (UPEC) that exist in the GI and 
urogenital microbiomes are the source of  
contamination of the urinary tract. The female 
perineal microbiome is normally protective 
against UTIs, but absence of Lactobacillus spp 
can result in microbial reservoir formation 
and subsequent transmission of UPEC in the 
urinary tract. Once in the bladder, UPEC can 
form intracellular bacterial communities from 
which bacteria may attach to neighboring epi-
thelial cells, creating secondary intracellular 
bacterial communities. Preventing perineal 
colonization of UPEC and reducing fecal shed-
ding of UPEC may help reduce UTI rates. Spe-
cific probiotics or adhesin-receptor mimetics 
show promise in the prevention of UTIs by 
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Vitamin D: A New 
Role in Infectious 
Disease

Unlike humans, dogs and cats are unable to 
produce sufficient amounts of vitamin D3 
(cholecalciferol); thus, dietary supplementa-
tion is essential. Cholecalciferol is hydroxyl-
ated in the liver after ingestion, where it forms 
25-hydroxyvitamin D and is further hydrox-
ylated to calcitriol in the kidneys. Calcitriol 
then interacts with cells that express vitamin 
D receptor, a protein found in many canine 
organs, thereby affecting a variety of target 
functions (eg, calcium–phosphorous balance). 
The discovery of a wide variety of cells express-
ing vitamin D receptor, however, has led to fur-
ther understanding of additional functions of 
vitamin D in the body. 

In vitro experiments have revealed that cal-
citriol plays a role in several human immuno-
modulatory functions, including influencing 
the phenotype and function of immune cells. 
The few studies evaluating the role of vitamin 
D in dogs and cats indicate it may play a similar 
immunomodulatory role in these species. 

Although low levels of serum vitamin D have 
been associated with certain infectious dis-
eases in humans, it is still unclear whether low 
serum levels affect the development and out-
come of these diseases or are merely a marker 
for illness; however, a link between genetically 
low levels of vitamin D in humans and the 
development of certain conditions (eg, multi-
ple sclerosis) has been discovered. In addition, 
dogs have been shown to exhibit a transient 
but significant drop in 25-hydroxyvitamin D 
levels after surgery. Further research into the 
safety and efficacy of vitamin D in the treat-
ment of companion animal infectious disease 
is warranted.—Jaffrey JA, Melanby RJ



Long-Term 
Consequences of 
Acute Enteritis

In humans, acute enteritis is recog-
nized as a trigger for both intestinal and 
extraintestinal chronic diseases, includ-
ing irritable bowel syndrome, inflamma-
tory bowel disease, reactive arthritis, 
Guillain-Barré syndrome, and hemolytic 
uremic syndrome. Risk for development 
of irritable bowel syndrome after an 
acute enteritis episode can be deter-
mined by the causative agent, severity 
of the episode, and use of antibiotics 
during the episode. Less is understood 
regarding the long-term effects of acute 
gastroenteritis episodes in dogs. One 
study of puppies with canine parvovirus 
(CPV) infections found that CPV-infected 
puppies later developed chronic GI signs 

Intravenous diltiazem can cause  
second-degree atrioventricular block.

at a significantly higher rate as compared 
with control dogs.1 Most of these dogs 
improved with dietary management but 
relapsed when this was discontinued, 
leading to a conclusion that CPV-infected  
dogs are prone to developing GI food 
sensitivities. 

Destruction of the epithelial muco-
sal barrier can lead to an increased 
number of food antigens and bacte-
ria crossing the intestinal barrier and 
influencing the immune system. It is 
therefore important to maintain bar-
rier integrity and mucosal homeosta-
sis with a stable bacterial population. 
Studies in humans have demonstrated 
that antibiotic exposure in early life is 
associated with an increased risk for 
developing asthma, allergic disease, 
and/or inflammatory bowel disease. 
In dogs, dysbiosis and overgrowth 
of Clostridium perfringens have been 
documented in cases of acute hemor-
rhagic diarrhea syndrome. Although 

no pharmacologic interventions have 
been shown to improve intestinal bar-
rier function during the acute phase of 
disease, antioxidants, mucosal nutri-
ents, probiotics, and dietary fiber have 
shown some promise. Because of their 
profound effect on protective and ben-
eficial bacteria, antibiotics are only 
indicated in cases of infectious enteritis 
when there are signs of systemic illness 
or an inflammatory response. Amoxicil-
lin clavulanate has not been shown to 
provide any benefit in the treatment of 
acute uncomplicated diarrhea in dogs; 
thus, its routine use in such cases is not 
recommended. In addition, metronida-
zole has been shown to cause dysbiosis 
and should not be employed as a first-
line treatment of Giardia spp infection in 
young dogs.—Unterer S

Reference
1.  Killian E, Suchodolski JS, Hartmann K, Mueller 

RS, Wess G, Unterer S. Long-term effects of 
canine parvovirus infection in dogs. PLoS One. 
2018;13(3):e0192198.

The Great 
Masqueraders: 
Unexpected 
Clinical Signs & 
Management of 
Tachycardias

The occurrence of tachyarrhythmias in 
small animals is likely underestimated. 
In this study presentation, >100 dogs 
presented for radiofrequency catheter 
ablation to treat narrow complex tach-
yarrhythmias were evaluated, which 
subsequently provided further informa-
tion about tachyarrhythmias in animals. 
Median age of dogs on presentation was 

2.17 years; neutered and intact males 
represented 66% of dogs, and 44% of 
dogs were Labrador retrievers. Intermit-
tent weakness or lethargy were the most 
common clinical signs, with GI signs (eg, 
hyporexia, vomiting) being the second 
most common. Other signs included head 
bobbing, thoracic pulsation, and signs 
attributable to congestive heart failure. 

Regular narrow QRS complex tach-
yarrhythmias usually result from focal 
or macroreentrant atrial tachycardia 
or circus movement tachycardia. ECG 
recorded during sinus rhythm may show 

ventricular pre-excitation characterized 
by a short PR interval and delta wave (ie, 
slurred upstroke to the QRS complex). 
Intravenous antiarrhythmic medications 
can be used for acute management of 
sustained narrow complex tachyarrhyth-
mias; lidocaine is often useful. Intrave-
nous diltiazem can cause second-degree 
atrioventricular block, thereby slowing 
the ventricular rate in atrial tachycardia. 
Long-term treatment involves either oral 
antiarrhythmic medications or radiofre-
quency catheter ablation; the latter has 
a high success rate and low complication 
rate.—Wright KN
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Pathology of Feline 
Chronic Rhinitis

The feline nose performs several critical functions, 
including respiration, olfaction, and filtration and 
conditioning of inhaled air. Chronic rhinitis affects the 
nasal epithelium; the response of the epithelium to 
inflammation varies depending on the severity and 
duration of the inflammation. 

Cytology and histopathology are the gold standard for 
diagnosis of chronic rhinitis, and techniques for sampling 
that allow for safe and successful sample collection in 
general practice exist. Sampling should be performed 
on an intubated patient under general anesthesia, with 
the oropharynx packed with gauze to prevent aspiration. 
Devices used for obtaining specimens should never be 
advanced further caudal than the level of the medial 
canthus of the eye. Cytologic samples can be collected 
via nasal flushes, brushes, swabs, or impression smears 
when solid tissue is obtained. In cats, flushing can be 
performed using 5 to 10 mL of saline infused through 
a 5- or 8-Fr red rubber catheter; alternatively, the Luer 
tip of a 20-mL syringe can be inserted directly into the 
nostril. Any intact tissue can be gently pressed between 
2 slides. Nasal biopsy is usually obtained blindly in cats 
using arthroscopic biopsy forceps; a coagulation profile, 
platelet count, and blood pressure measurement should 
be obtained before obtaining a nasal biopsy. 

Treatment of idiopathic chronic rhinitis begins with 
treatment of any secondary bacterial infection, ideally 
based on culture and susceptibility testing. Good empiric 
antibiotic choices typically include macrolides, azalides, 
fluoroquinolones, and/or tetracyclines administered for 
21 days. The use of corticosteroids is controversial. The 
author advocates using prednisolone (1-2 mg/kg PO q24h) 
for 21 days after nasal flushing and antimicrobial therapy, 
then transitioning to inhaled fluticasone. Anecdotal 
reports of the use of low-dose radiation therapy indicate 
this may be an option for anti-inflammatory therapy. 
—Carey SA n
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A ntemortem diagnosis of 
pancreatic disease is a 
challenge. Histopathol-

ogy remains the gold standard of 
 diagnosis for pancreatic neopla-
sia  and pancreatitis. Pancreatic 
biopsy provides a definitive diag-
nosis of pancreatitis, assuming a 
representative sample is 
obtained. An open or laparo-
scopic approach can be made to 
collect samples.

Brady, a 13-year-old  
neutered male Ragdoll 
cat, was presented for 

once- to twice-weekly episodes 
 of repetitive chewing and  
pawing at the left side of the 
mouth of varying duration  
(typically 5-10 minutes) that 
began approximately a month 
prior to presentation. 
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BMS = burning mouth syndrome 

FOPS = feline orofacial pain syndrome
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The episodes always had a sudden onset and  
most commonly occurred immediately or within a 
few minutes after eating but also occurred sponta-
neously without an obvious trigger. The owner was 
sometimes able to briefly distract the cat out of  
the episodes. Brady was normal between episodes 
and had no postepisode abnormalities. He was  
an indoor-only cat with no known past or recent 
trauma or medical history. There was one other cat 
in the household.

Initial Presentation
On initial presentation to his primary care veteri-
narian, Brady had grade IV periodontal disease 
with some missing teeth that were thought to be 
resorptive lesions, but the specific details were not 
described in the record. The remainder of the 
physical examination was unremarkable.

CBC, serum chemistry profile, and total thyroid 
hormone were within normal limits except for mild 
nonregenerative anemia (hematocrit, 28%; range, 
30%-45%), renal azotemia (BUN, 37 mg/dL; 
range, 16-35 mg/dL; creatinine, 2.9 mg/dL; range, 

0.8-2.4 mg/dL), and isosthenuric urine (specific 
gravity, 1.009; range, 1.008-1.060). 

Dental radiography revealed resorbed tooth  
roots, but the specific findings were no longer 
available in the referring veterinarian’s records. 
The primary care veterinarian extracted the teeth 
with resorptive lesions, but the owner reported no 
improvement in the episodes following dental 
treatment, so the cat was referred for neurologic 
evaluation. 

Neurologic Evaluation
General physical and neurologic examinations  
were within normal limits. A video of one of Brady’s 
episodes was provided by the primary care veteri-
narian and showed repetitive chewing movements, 
pawing at the face, and signs of discomfort (see 
Video). During the episode, Brady appeared dis-
tressed but without altered mentation. Differential 
diagnoses included feline orofacial pain syndrome 
(FOPS), complex psychomotor seizures, dental  
disease, temporomandibular joint disease, otitis 
media, and abscess/cellulitis. Seizures were  
considered less likely due to the patient’s normal 
consciousness during the episodes, the ability to 
distract the cat from the episodes, and the lack of 
postictal signs. There were no signs of pain on 
opening of the mouth, and no obvious abnormali-
ties (eg, tooth root abscess, uremic lesions second-
ary to chronic kidney disease) were noted during 
sedated oral examination, so an oral or temporo-
mandibular disorder was considered less likely.

MRI of the head was recommended to rule out 
structural causes, but the owner elected to pursue 
empiric treatment due to financial constraints. 

DIAGNOSIS:
FELINE OROFACIAL PAIN SYNDROME (FOPS)

Long-Term Management 
Brady’s primary differential diagnosis was FOPS. 
Because FOPS is a diagnosis of exclusion and  
the owner had financial constraints, the owner 
elected to pursue empiric treatment. Gabapentin 

VIDEO
Scan the QR code to watch the video of Brady’s 
episode.

Using QR codes from your mobile 
device is easy and quick!

Simply focus your phone’s camera on 
the QR code as if taking a picture (but don’t click!).  
A notification banner will pop up at the top of your 
screen; tap the banner to view the linked content.
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(10 mg/kg PO q8-12h) was prescribed; NSAID 
therapy was not initiated due to the cat’s renal  
azotemia. Administration of gabapentin led to a 
significant decrease in the frequency and severity 
of episodes, reducing them from once or twice 
weekly to once every 4 to 6 weeks. Brady was main-
tained on gabapentin and did well long-term but 
was euthanized 2 years later due to an unrelated 
disorder. 

Discussion
Only one large-scale retrospective study has  
been published on FOPS, an enigmatic condition  
characterized by episodes of exaggerated licking, 
chewing movements, and pawing at the mouth.1,2 
Ulceration of the tongue, lips, and buccal mucosa 
can occur in severely affected cats.1,2 The cause has 
not been identified, but FOPS is generally thought 
to be the result of neuropathic pain isolated to the 
face and mouth.1,2 Episodes can vary in duration 
and frequency, ranging from minutes to hours. 
Distracting the cat temporarily out of the episodes 
is sometimes possible.1,2 Inappetence and weight 
loss may be noted in some patients.

FOPS shares some clinical features of 2 neuropathic 
facial pain syndromes in humans, trigeminal  
neuralgia and glossodynia. Trigeminal neuralgia  
is characterized by brief episodes of severe pain in 
areas innervated by the trigeminal nerve, particu-
larly the mandible and maxilla.3,4 Because episodes 
are often preceded by mild sensory stimulation 
(eg, light touch, shaving, wind currents, eating/
drinking) that would not normally provoke a pain-
ful response, trigeminal neuralgia can be charac-
terized as a form of allodynia.3 Demyelination of 
sensory fibers in the trigeminal nerve has been 
observed in the nerve root and, less commonly, the 
brainstem of affected patients. Most trigeminal 
neuralgia cases result from compression of the 
CNS portion of the trigeminal nerve root by an 
overlying artery or vein,3,4 although secondary (ie, 
noncompressive) trigeminal neuralgia is possible 
and has been reported with several neurologic  
disorders, including multiple sclerosis and other 
myelinopathies, surgical trauma, neoplasia, and 

TREATMENT AT A GLANCE

h Anti-inflammatory (eg, NSAIDs, prednisone) and pain 
medications (eg, gabapentin, pregabalin) are the most 
commonly prescribed treatments in patients with 
FOPS.

h Dental treatment is recommended in FOPS patients if 
periodontal disease is present.

h Anticonvulsants with antiallodynic properties (eg, 
phenobarbital, topiramate) or antidepressants (eg, 
amitriptyline, fluoxetine) may be needed for refractory 
patients.

h Prevention of self-mutilation and reduction of 
psychosocial stress are important nonpharmacologic 
therapies.

trauma.4 Microvascular decompression surgery is 
recommended for compressive trigeminal neural-
gia patients that are refractory to medical manage-
ment and often provides rapid relief of clinical 
signs.3,4 Neuroablative techniques (eg, stereotactic 
radiosurgery, radiofrequency thermocoagulation) 
are recommended in refractory patients that are 
unable to undergo microvascular decompression 
and in patients with noncompressive trigeminal 
neuralgia; idiopathic disease should be considered 
when there is no evidence of neurovascular con-
tact.4 As with trigeminal neuralgia, FOPS episodes 
are frequently induced by nonnoxious stimuli (eg, 
eating, drinking). Compression of the trigeminal 
nerve has not been reported as a cause of FOPS. 

Glossodynia (ie, burning mouth syndrome [BMS]) 
is a condition in humans in which patients experi-
ence distortion in taste perception (ie, dysgeusia), 
dry mouth (ie, xerostomia), psychosocial distress, 
and a burning, tingling, or prickling sensation of 
the oral mucosa, particularly on the tip of the 
tongue (ie, glossodynia).5-7 BMS is characterized 
by a lack of physical abnormalities detected on 
oral examination.5-7 The etiology is not entirely 
clear, but it appears to be multifactorial. Sex hor-
mone dysregulation is considered an important 
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causative factor, as the condition is more common 
in peri- and postmenopausal women.5 Historically, 
BMS has been considered to be psychosomatic,  
as many BMS patients are predisposed to anxiety 
and/or depression.5,8-10 However, although psycho-
social events can trigger or exacerbate symptoms, 
BMS can also be the cause of—rather than induced 
by—anxiety and depression.5,8-10 There is no cure 
for BMS, but medications commonly used to  
manage BMS include neuroprotective steroids, 
hormone replacement therapy, anxiolytics (eg, 
clonazepam), and selective serotonin reuptake 
inhibitors (eg, fluoxetine) or serotonin and  
noradrenaline reuptake inhibitors.5,8-10 As with 
glossodynia, FOPS episodes may be triggered or 
exacerbated by psychosocial stress.

A strong breed predilection for FOPS has been 
identified in Burmese cats and related crossbreeds; 
in a prospective study, 88% of FOPS cases were 
Burmese cats or related crossbreeds.1,2 Other 
reported breeds include domestic shorthair,  
Siamese, British shorthair, and Somali cats.1,2 
Pedigree analysis has suggested that FOPS may be 
hereditary in the Burmese breed, but insufficient 
data exist to identify the mode of transmission.1

Mean age of onset is ≈7 years, but age is not nor-
mally distributed.1,2 In the previously mentioned 
prospective study, there was a peak age of onset in 

immature cats, with 19 (17%) cats <6 months of age 
at the time of the first FOPS event.1,2 In many of the 
immature cats, episodes were related to teething 
and other dental changes.1,2 After removing the 
immature cats from the dataset, the age distribu-
tion curve was normally distributed. Eating,  
drinking, and grooming were commonly reported 
triggers.1,2 Anxiety was reported as a possible  
trigger in 24 (21%) cats; signs of anxiety included 
social incompatibility in multicat households  
(eg, introduction of a new cat), moving, death of a 
caregiver, veterinary hospitalization, and other 
psychosocial stressors.1,2

Physical examination may reveal evidence of 
self-mutilation of the face, mouth, and/or tongue. 
In the prospective study, ≈63% of the cats had  
oral disorders (eg, eruption of permanent teeth, 
dental disease, oral ulceration) at the time of diag-
nosis.1 Neurologic examination is usually normal 
between episodes but may show evidence of abnor-
mal facial sensation or jaw tone.1,2

A presumptive diagnosis is generally made based on 
clinical signs, particularly in the presence of identi-
fiable triggers or risk factors, and on the exclusion 
of other potential causes (eg, complex psychomotor 
seizures, oral foreign body, trigeminal nerve sheath 
tumor or lymphoma, trauma).11,12 CBC, serum 
chemistry profile, and thyroid hormone screening 
should be performed to rule out concurrent  
metabolic and/or systemic disease, and sedated  
oral examination and dental radiography should  
be performed to evaluate for dental disease. In the 
prospective study, MRI results were normal in the 2 
cats in which MRI was performed, but MRI should 
be still considered in patients in which FOPS is sus-
pected to rule out structural causes, particularly if 
any abnormalities are detected on neurologic exam-
ination (see Take-Home Messages).1 

Oral disease should be identified and treated appro-
priately. Approximately 50% of the cats in the pro-
spective study that underwent dental treatment had 
sustained improvement in clinical signs.1 However, 
a direct association between the presence of dental 

Neurologic examination is 
usually normal between 
episodes but may show 
evidence of abnormal facial 
sensation or jaw tone.1,2

BMS = burning mouth syndrome 

FOPS = feline orofacial pain syndrome
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disease and FOPS is difficult to prove, as there is a 
high incidence of periodontal disease in cats with-
out evidence of FOPS (≤72% in purebred cats).1,13

Treatment should be centered on relieving pain, 
preventing self-mutilation, and reducing environ-
mental factors (see Treatment at a Glance, page 
21). First-line treatment typically includes NSAIDs 
(eg, meloxicam) or pain medications (eg, gabapen-
tin, pregabalin, opioid).1,2 Gabapentin has been 
shown to be effective in the treatment of bucco- 
facial allodynia and trigeminal neuralgia in 
humans.14,15 Prevention of further self-mutilation 
(eg, Elizabethan collar, nail caps, paw bandaging) 
and reduction of psychosocial distress (eg, provid-
ing secluded areas, additional litter boxes, and 
pheromone diffusers) are also important treat-
ment components.1,2 In refractory patients, a trial 
course of an anticonvulsant with antiallodynic 
properties (eg, phenobarbital, levetiracetam, topi-
ramate) or an antidepressant (eg, amitriptyline, 
fluoxetine) should be considered.1

The prognosis for FOPS is fair to good. Sponta-
neous remission may occur in some cats, but  
most require treatment. In the prospective study, 
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TAKE-HOME MESSAGES

h FOPS is characterized by episodes of exaggerated 
licking, chewing movements, and pawing at the 
mouth.

h It is important to differentiate FOPS episodes from 
other paroxysmal episodes, particularly complex 
psychomotor seizures with orofacial involvement.

h Advanced imaging (MRI preferred over CT) should be 
considered in all patients with clinical signs of FOPS to 
rule out structural causes of the episodes, particularly 
if there is no evidence of dental disease or if neurologic 
abnormalities are noted on examination. 

h Many cats respond to treatment with anti-inflammatory 
and pain medications, but anticonvulsants with 
antiallodynic properties or antidepressants may be 
needed for refractory patients. n

≈50% of cats with FOPS responded to short-term 
medications during episodes1,2; some were weaned 
off medications entirely or between recurrent 
bouts.1,2 Approximately one-third of cats required 
long-term treatment, and ≈10% were euthanized 
due to the severity of clinical signs.1,2
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CONSULT THE EXPERTS h DERMATOLOGY   h PEER REVIEWED

dense undercoats are more susceptible to developing 
hot spots as a result of increased environmental tem-
peratures and slow drying of the coat due to lack of 
proper ventilation, which can result in conditions that 
are favorable for bacterial overgrowth.1 

History & Clinical Signs
Patients with AMD are typically presented subsequent 
to sudden onset of intense pruritus localized to one 
area of the body.1-3 Owners often report that no lesions 
existed hours prior to presentation. Patients with AMD 
may not receive regular or adequate flea preventive,  
and flea hypersensitivity is common. Typical lesion 
locations include the caudal dorsum and other areas the 
patient can reach with its mouth (Figure 1). In addition, 
lesions may be present on the lateral face under the pin-
nae and rostral to the neck.1 Lesions may be flat, moist, 
and exudative, with erosion and/or ulceration in the 
center.1,4,5 The patient’s hair is often matted,1 which can 
inhibit accurate visual examination of the lesion until 

Acute moist dermatitis (AMD), commonly 
referred to as hot spots, typically results from 
self-inflicted trauma in response to painful 
or pruritic stimuli.1-  4 Although AMD typically 
only involves surface bacterial colonization (ie, 
overgrowth)—not true infection—lesions may 
progress quickly and result in folliculitis and, 
sometimes, furunculosis, especially without 
treatment.4,5 

Fleabite hypersensitivity is a primary inciting factor of 
AMD; lesions typically develop shortly after flea expo-
sure.2,3 Other inciting factors can include ectoparasites, 
otitis externa, foreign bodies, irritating substances, 
and skin diseases that result from allergic dermatitis.1- 4 
In dogs, AMD can occur in both sexes and all ages and 
breeds, with male dogs <4 years and certain breeds (eg, 
golden retrievers, German shepherd dogs, collies, Saint 
Bernards) overrepresented.1,4,5 Dogs with heavy and 

d  FIGURE 1  AMD on the caudal dorsum of a German 
shepherd dog; matted hair makes visualization of the 
lesion difficult.

AMD = acute moist dermatitis
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after the area is clipped. Bacteria typically colo-
nize the surface of AMD lesions, and superficial or 
deep pyoderma may be present in some cases.5 Sat-
ellite lesions adjacent to the clipped primary lesion 
may be suggestive of folliculitis or furunculosis 
(Figures 2 and 3).1,5 Lesions on the lateral face 
(made by scratching instead of licking or chewing) 
appear clinically similar to classic superficial hot 
spots but have often developed into deep pyoder-
mas by the time they are evaluated by a clinician.1,5 

d  FIGURE 2 AMD secondary to otitis externa at the base of the ear. The lesion 
has been clipped, and satellite lesions (arrow) are evident.

d  FIGURE 3 Clipped lesion of the dog in Figure 1. Satellite lesions (arrow) 
indicate folliculitis or furunculosis, not surface colonization (ie, 
overgrowth).

Recognizing when AMD lesions are complicated 
by folliculitis or furunculosis can lead the clini-
cian to alter recommended therapy (eg, length and 
frequency of topical treatment, oral antibiotic 
therapy, bacterial culture and susceptibility test-
ing) and thus improve clinical outcomes. 

Diagnosis
Diagnosis of AMD should be based on patient his-
tory, clinical signs, and elimination of other differ-
ential diagnoses (eg, folliculitis and furunculosis, 
acral lick dermatitis [Figure 4], dermatophytosis, 
localized demodicosis, neoplasia, calcinosis cutis).6 
Impression cytology of AMD lesions, obtained by 
squeezing the lesion and applying a glass slide to 
the surface, can reveal numerous neutrophils, 
extracellular cocci, and, occasionally, bacilli.  
Intracellular bacteria may also be present in cases 
of folliculitis or furunculosis. If indicated, a culture 
can be obtained from these lesions by first cleaning 
the surface with chlorhexidine solution and  
rinsing with sterile water to remove the surface 
bacteria and oral flora, then rubbing a sterile cul-
turette on the surface of the lesion after squeezing. 
Similar to what is found in cases of superficial pyo-
derma, Staphylococcus pseudintermedius is typically 
isolated from AMD lesions.5 Histopathology is not 
commonly performed when AMD is suspected but 
can be used to rule out differential diagnoses for 
persistent lesions and confirm cases of folliculitis 
or furunculosis. In a study of 44 dogs with AMD, 
54% of dogs had epithelial necrosis or ulceration 
with superficial neutrophilic (± eosinophilic) der-
matitis and edema and 45% had evidence of follic-
ulitis and/or furunculosis regardless of location.1 
An earlier histopathologic study revealed similar 
results.5

Treatment & Management
Treatment of AMD should begin with clipping the 
hair of the affected area, taking care to prevent 
further trauma to the skin.2-4 Clipping should be 
performed beyond the visibly affected margin, as 
lesions often extend into the haired skin and can 
be difficult to visualize. Once the area is clipped, 
the area around the primary lesion should be 
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examined to locate satellite lesions. Folliculitis or 
furunculosis is likely when satellite lesions are 
present and may necessitate the need for systemic 
antibiotics.1,3 The affected area should then be 
cleaned with a topical biocidal solution (eg, 2% 
chlorhexidine solution).3,7 If lesions are infected 
based on cytologic findings, topical treatment (eg, 
2% chlorhexidine solution, antimicrobial spray or 
mousse containing chlorhexidine or ethyl lactate) 
should be used twice daily until lesions resolve. 
Medicated shampoos can be used alone if clipping 
the hair is not possible, although treatment failure 
may result. Systemic antibiotics are indicated if 
topical therapy does not resolve the infection or if 
areas are difficult to treat topically (eg, when infec-
tion extends into skin covered in dense hair).3,8  
As with generalized pyoderma, empiric therapy 
should be based on typical susceptibility patterns  
of S pseudintermedius6; amoxicillin or penicillins 
should be avoided due to the prevalence of β- 
lactamase–mediated acquired resistance to these 
antibiotics found in S pseudintermedius isolates.1,9 
Cephalexin (22-30 mg/kg q12h) is favored instead. 
Cefpodoxime (5-10 mg/kg q24h), a third-generation 
cephalosporin, has a similar spectrum of activity 
against Staphylococcus spp as compared with  
cephalexin and is often used in smaller animals to 
enable appropriate administration. Clindamycin 
can also be used empirically; however, resistance 
to this antimicrobial may occur.8 Antibiotics 
should be prescribed for an appropriate length of 
time, just as with other presentations of folliculitis 
or furunculosis. The standard course of therapy is 
typically 3 to 4 weeks (continued 1 week past clini-
cal resolution) for superficial infections and 6 to 8 
weeks (continued 2 weeks past clinical resolution) 
for deeper lesions.8 

Antipruritic medications and, for some patients, 
an Elizabethan collar are also indicated, as self-
trauma is key in lesion creation and perpetuation. 
A short course (ie, 3 days to 2 weeks) of anti- 
inflammatory prednisone or prednisolone (0.5-1.1 
mg/kg) is recommended because fleabite hyper-
sensitivity is often present and typically steroid 
responsive. Antimicrobial medications should be 

d  FIGURE 4 Acral lick dermatitis of the thoracic limb. Fibrosis indicates this is 
not an acute lesion and should not be confused with AMD.

continued beyond discontinuation of steroids, as 
steroids can decrease lesion inflammation and 
obfuscate whether infection is truly resolved.6,10 
Continuing antimicrobial medication until the 
skin has completely normalized (for topical medi-
cations) or is past clinical resolution (for systemic 
antibiotics) should help prevent relapse and recur-
rence. Other antipruritic options include labeled 
doses of oclacitinib and injectable caninized IL-31 
monoclonal antibody. It is the authors’ opinion 
that potent topical steroids (eg, betamethasone, 
isoflupredone, triamcinolone) with or without top-
ical antibiotics (eg, gentamicin, neomycin) should 
be avoided when treating AMD. Topical steroids 

AMD = acute moist dermatitis
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may enhance bacterial growth or decrease local-
ized antimicrobial defenses; often contain alcohol 
when formulated as a solution, which stings when 
applied to ulcerative lesions; and can counteract 
the patient’s local healing and immune responses, 
which can delay healing and perpetuate and  
exacerbate localized alopecia.2,11 In addition,  
the potential adverse effects of topical steroids—
including iatrogenic Cushing’s disease, skin fra-
gility, focal or generalized alopecia, and calcinosis 
cutis12—may not be fully understood by pet own-
ers, which can lead to frequent and indiscriminate 
use of these products, further complicate cases, 
and prolong patient morbidity. 

Prevention of AMD recurrence requires identify-
ing and addressing the underlying cause. Because 
fleabite hypersensitivity is commonly associated 
with AMD, clinicians should ensure all pets in the 

household are receiving a consistent, high-quality 
flea preventive. Patients with AMD on the lateral 
face should be assessed for otitis externa.2 Once a 
patient is diagnosed with AMD, a recheck exam-
ination should be performed 3 to 4 weeks after the 
initial visit, thus helping to ensure clinical resolu-
tion and determination of when antimicrobial 
therapy can be discontinued. 

Conclusion 
AMD, like most dermatologic conditions, is not 
imminently life-threatening but can result in  
significant patient discomfort. Prevention of this 
condition can improve patient quality of life. Reg-
ular administration of high-quality ectoparasite 
control and vigilant monitoring and investigation 
of pruritus can be key to prevention of AMD. n

References
1. Holm BR, Rest JR, Seewald W. A prospective study of the clinical 

findings, treatment and histopathology of 44 cases of pyotraumatic 
dermatitis. Vet Dermatol. 2004;15(6):369-376.

2. Schroeder H, Swan GE, Berry WK, Pearson J. Efficacy of a topical 
antimicrobial–anti-inflammatory combination in the treatment of 
pyotraumatic dermatitis in dogs. Vet Dermatol. 1996;7(3):163-170.

3. Kersey KM, Rosales M, Roberts BK. Dermatologic emergencies: 
identification and treatment. Compend Contin Educ Vet. 2013;35(1):E2.

4. Miller WH, Griffin CE, Campbell KL. Environmental skin diseases. In: 
Miller WH, Griffin CE, Campbell KL. Muller and Kirk’s Small Animal 
Dermatology. 7th ed. St. Louis, MO: Elsevier; 2013:659-684.

5. Reinke SI, Stannard AA, Ihrke PJ, Reinke JD. Histopathologic features 
of pyotraumatic dermatitis. J Am Vet Med Assoc. 1987;190(1):57-60.

6. Lloyd D. Bacterial skin diseases. In: Miller WH, Griffin CE, Campbell KL, 
eds. Muller and Kirk’s Small Animal Dermatology. 7th ed. St. Louis, MO: 
Elsevier; 2013:184-222.

7. Harvey R. Practice tip: introduction to topical therapy. In Pract. 
1991;13:208-211.

8. Hillier A, Lloyd DH, Weese SJ, et al. Guidelines for the diagnosis 
and antimicrobial therapy of canine superficial bacterial folliculitis 
(antimicrobial guidelines working group of the international 
society for companion animal infectious diseases). Vet Dermatol. 
2014;25(3):163-e43.

9. Jones RD, Kania SA, Rohrbach BW, Frank LA, Bemis DA. Prevalence 
of oxacillin- and multidrug-resistant staphylococci in clinical sam-
ples from dogs: 1,772 samples (2001–2005). J Am Vet Med Assoc. 
2007;230(2):221-227.

10. Bryan J, Frank LA, Rohrbach BW, Burgette LJ, Cain CL, Bemis DA. 
Treatment outcome of dogs with meticillin-resistant and meticillin- 
susceptible Staphylococcus pseudintermedius pyoderma. Vet  
Dermatol. 2012;23(4):361-368.

11. Raab W. Effects of local corticosteroids in skin infections. 
Dermatologica. 1976;152(Suppl 1):67-79. 

12. Huang HP, Yang HL, Liang SL, Lien YH, Chen KY. Iatrogenic hyperadre-
nocorticism in 28 dogs. J Am Anim Hosp Assoc. 1999;35(3):200-207.

AMD = acute moist dermatitis

http://www.cliniciansbrief.com


The chew dogs love.
THE SCIENCE 
YOU CAN TRUST.
THE SCIENCE 
YOU CAN TRUST.

Fight plaque, calculus and halitosis with 
ORAVET® Dental Hygiene Chews – the only 
chew with the power of delmopinol! 

• Unique dual-action mechanism 

• Highly palatable1

• Designed to provide an extended  
 chew duration1

• Proven technology 1, 2, 3

Fight plaque, calculus and halitosis with 
ORA

chew with the power of delmopinol! 

 chew duration chew duration

Delmopinol creates a protective 
barrier against the bacteria that 
cause bad breath and are the 
basis for plaque

The scrubbing action of the 
chew works in parallel with 
the delmopinol to effectively 
remove plaque and calculus

UNIQUE DUAL-ACTION 
MECHANISM

ORAVET® and SERIOUS ORAL CARE MADE SIMPLE® are registered trademarks 
of Boehringer Ingelheim Animal Health USA Inc. All other marks are property of 
their respective owners. ©2019 Boehringer Ingelheim Animal Health USA Inc., 
Duluth, GA. All rights reserved. PET-1147-OVT0219.
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Indication
Galliprant is an NSAID indicated for the control of pain 
and inflammation associated with osteoarthritis in dogs. 

Important Safety Information
Not for use in humans. For use in dogs only. Keep this and 
all medications out of reach of children and pets. Store 
out of reach of dogs and other pets in a secured location 
in order to prevent accidental ingestion or overdose. Do 
not use in dogs that have a hypersensitivity to grapiprant. 
If Galliprant is used long term, appropriate monitoring is 
recommended. Concomitant use of Galliprant with other 
anti-inflammatory drugs, such as COX-inhibiting NSAIDs 
or corticosteroids, should be avoided. Concurrent use with 
other anti-inflammatory drugs or protein-bound drugs has 
not been studied. The safe use of Galliprant has not been 
evaluated in dogs younger than 9 months of age and less 
than 8 lbs (3.6 kg), dogs used for breeding, pregnant or 
lactating dogs, or dogs with cardiac disease. The most 
common adverse reactions were vomiting, diarrhea, 
decreased appetite, and lethargy. Please see brief 
summary to the left for prescribing information.

© 2019 Elanco. Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. 
Galliprant is a registered trademark of Aratana Therapeutics, Inc. PM-US-19-1452

Dr. Schwartz, DVM
General Practitioner

She puts her heart into healing. 
Watch Dr. Schwartz fulfill her purpose.

canineOAstories.com

“ When I hear ‘Oh, it’s 
just a dog,’ it’s like 
a knife in the heart. 
It’s not just a dog to me.”

For oral use in dogs only
20 mg, 60 mg and 100 mg flavored tablets
A prostaglandin E2 (PGE2) EP4 receptor antagonist; a non-cyclooxygenase 
inhibiting, non-steroidal anti-inflammatory drug 
Caution: Federal (USA) law restricts this drug to use by or on the order of a licensed 
veterinarian.
Before using Galliprant, please consult the product insert, a summary of which follows:
Indication: GALLIPRANT (grapiprant tablets) is indicated for the control of pain and 
inflammation associated with osteoarthritis in dogs.
Dosage and Administration: Always provide “Information for Dog Owners” Sheet with 
prescription. Use the lowest effective dose for the shortest duration consistent with 
individual response.
The dose of GALLIPRANT (grapiprant tablets) is 0.9 mg/lb (2 mg/kg) once daily. Only the 
20 mg and 60 mg tablets of GALLIPRANT are scored. The dosage should be calculated in 
half tablet increments. Dogs less than 8 lbs. (3.6 kgs) cannot be accurately dosed. The 100 mg 
tablet is not scored and should not be broken in half. See product insert for complete 
dosing and administration information.
Contraindications: GALLIPRANT should not be used in dogs that have a hypersensitivity 
to grapiprant.
Warnings: Not for use in humans. Keep this and all medications out of reach of children and 
pets. Consult a physician in case of accidental ingestion by humans. For use in dogs only. 
Store GALLIPRANT out of reach of dogs and other pets in a secured location in order to 
prevent accidental ingestion or overdose.
Precautions: The safe use of GALLIPRANT has not been evaluated in dogs younger than 
9 months of age and less than 8 lbs (3.6 kg), dogs used for breeding, or in pregnant or 
lactating dogs. 
Adverse reactions in dogs receiving GALLIPRANT may include vomiting, diarrhea, decreased 
appetite, mucoid, watery or bloody stools, and decreases in serum albumin and total protein.
If GALLIPRANT is used long term appropriate monitoring is recommended.
Concurrent use with other anti-inflammatory drugs has not been studied. Concomitant use 
of GALLIPRANT with other anti-inflammatory drugs, such as COX-inhibiting NSAIDs or 
corticosteroids, should be avoided. If additional pain medication is needed after a daily dose 
of GALLIPRANT, a non-NSAID/ non-corticosteroid class of analgesic may be necessary.
The concomitant use of protein-bound drugs with GALLIPRANT has not been studied. 
Commonly used protein-bound drugs include cardiac, anticonvulsant and behavioral 
medications.
Drug compatibility should be monitored in patients requiring adjunctive therapy. Consider 
appropriate washout times when switching from one anti-inflammatory to another or when 
switching from corticosteroids or COX-inhibiting NSAIDs to GALLIPRANT use.
The use of GALLIPRANT in dogs with cardiac disease has not been studied.
It is not known whether dogs with a history of hypersensitivity to sulfonamide drugs will 
exhibit hypersensitivity to GALLIPRANT. GALLIPRANT is a methylbenzenesulfonamide.
Adverse Reactions: In a controlled field study, 285 dogs were evaluated for safety when 
given either GALLIPRANT or a vehicle control (tablet minus grapiprant) at a dose of 2 mg/kg 
(0.9 mg/lb) once daily for 28 days. GALLIPRANT-treated dogs ranged in age from 2 yrs to 
16.75 years. The following adverse reactions were observed:
Table 1. Adverse reactions reported in the field study.

Adverse reaction*
GALLIPRANT

(grapiprant tablets)
N = 141

Vehicle control 
(tablets minus grapiprant)

N = 144
Vomiting 24 9

Diarrhea, soft stool 17 13
Anorexia, inappetence 9 7

Lethargy 6 2
Buccal ulcer 1 0

Immune mediated
hemolytic anemia 1 0

*Dogs may have experienced more than one type or occurrence during the study.
GALLIPRANT was used safely during the field studies with other concurrent therapies, 
including antibiotics, parasiticides and vaccinations.
To report suspected adverse drug events and/or to obtain a copy of the Safety Data Sheet 
(SDS) or for technical assistance, call 1-888-545-5973.
For additional information about adverse drug experience reporting for animal drugs, contact 
FDA at 1-888-FDA-VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth
Information for Dog Owners: Owners should be advised of the potential for adverse 
reactions and be informed of the clinical signs associated with drug intolerance. Adverse 
reactions may include vomiting, diarrhea, decreased appetite, and decreasing albumin and 
total protein. Appetite and stools should be monitored and owners should be advised to 
consult with their veterinarian if appetite decreases or stools become abnormal.
Effectiveness: Two hundred and eighty five (285) client-owned dogs were enrolled in the 
study and evaluated for field safety. GALLIPRANT-treated dogs ranging in age from 2 to 
16.75 years and weighing between 4.1 and 59.6 kgs (9 –131 lbs) with radiographic and 
clinical signs of osteoarthritis were enrolled in a placebo-controlled, masked field study. 
Dogs had a 7-day washout from NSAID or other current OA therapy. Two hundred and 
sixty two (262) of the 285 dogs were included in the effectiveness evaluation. Dogs were 
assessed for improvements in pain and function by the owners using the Canine Brief Pain 
Inventory (CBPI) scoring system.7 A statistically significant difference in the proportion of 
treatment successes in the GALLIPRANT group (63/131 or 48.1%) was observed compared 
to the vehicle control group (41/131 or 31.3%). GALLIPRANT demonstrated statistically 
significant differences in owner assessed pain and function. The results of the field study 
demonstrate that GALLIPRANT, administered at 2 mg/kg (0.9 mg/pound) once daily for 28 
days, was effective for the control of pain and inflammation associated with osteoarthritis.
Storage Conditions: Store at or below 86° F (30° C)
How Supplied: 20 mg, 60 mg and 100 mg flavored tablets in 7, 30 and 90 count bottles
NADA 141-455, Approved by FDA
Manufactured for:   
 Elanco US Inc. 
Greenfield, IN 46140
Galliprant is the registered trademark of Aratana  
Therapeutics, Inc. Elanco and the diagonal bar  
logo are trademarks of Elanco or its affiliates.
November 2018
PA101390X      
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Indication
Galliprant is an NSAID indicated for the control of pain 
and inflammation associated with osteoarthritis in dogs. 

Important Safety Information
Not for use in humans. For use in dogs only. Keep this and 
all medications out of reach of children and pets. Store 
out of reach of dogs and other pets in a secured location 
in order to prevent accidental ingestion or overdose. Do 
not use in dogs that have a hypersensitivity to grapiprant. 
If Galliprant is used long term, appropriate monitoring is 
recommended. Concomitant use of Galliprant with other 
anti-inflammatory drugs, such as COX-inhibiting NSAIDs 
or corticosteroids, should be avoided. Concurrent use with 
other anti-inflammatory drugs or protein-bound drugs has 
not been studied. The safe use of Galliprant has not been 
evaluated in dogs younger than 9 months of age and less 
than 8 lbs (3.6 kg), dogs used for breeding, pregnant or 
lactating dogs, or dogs with cardiac disease. The most 
common adverse reactions were vomiting, diarrhea, 
decreased appetite, and lethargy. Please see brief 
summary to the left for prescribing information.

© 2019 Elanco. Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. 
Galliprant is a registered trademark of Aratana Therapeutics, Inc. PM-US-19-1452

Dr. Schwartz, DVM
General Practitioner

She puts her heart into healing. 
Watch Dr. Schwartz fulfill her purpose.

canineOAstories.com

“ When I hear ‘Oh, it’s 
just a dog,’ it’s like 
a knife in the heart. 
It’s not just a dog to me.”

For oral use in dogs only
20 mg, 60 mg and 100 mg flavored tablets
A prostaglandin E2 (PGE2) EP4 receptor antagonist; a non-cyclooxygenase 
inhibiting, non-steroidal anti-inflammatory drug 
Caution: Federal (USA) law restricts this drug to use by or on the order of a licensed 
veterinarian.
Before using Galliprant, please consult the product insert, a summary of which follows:
Indication: GALLIPRANT (grapiprant tablets) is indicated for the control of pain and 
inflammation associated with osteoarthritis in dogs.
Dosage and Administration: Always provide “Information for Dog Owners” Sheet with 
prescription. Use the lowest effective dose for the shortest duration consistent with 
individual response.
The dose of GALLIPRANT (grapiprant tablets) is 0.9 mg/lb (2 mg/kg) once daily. Only the 
20 mg and 60 mg tablets of GALLIPRANT are scored. The dosage should be calculated in 
half tablet increments. Dogs less than 8 lbs. (3.6 kgs) cannot be accurately dosed. The 100 mg 
tablet is not scored and should not be broken in half. See product insert for complete 
dosing and administration information.
Contraindications: GALLIPRANT should not be used in dogs that have a hypersensitivity 
to grapiprant.
Warnings: Not for use in humans. Keep this and all medications out of reach of children and 
pets. Consult a physician in case of accidental ingestion by humans. For use in dogs only. 
Store GALLIPRANT out of reach of dogs and other pets in a secured location in order to 
prevent accidental ingestion or overdose.
Precautions: The safe use of GALLIPRANT has not been evaluated in dogs younger than 
9 months of age and less than 8 lbs (3.6 kg), dogs used for breeding, or in pregnant or 
lactating dogs. 
Adverse reactions in dogs receiving GALLIPRANT may include vomiting, diarrhea, decreased 
appetite, mucoid, watery or bloody stools, and decreases in serum albumin and total protein.
If GALLIPRANT is used long term appropriate monitoring is recommended.
Concurrent use with other anti-inflammatory drugs has not been studied. Concomitant use 
of GALLIPRANT with other anti-inflammatory drugs, such as COX-inhibiting NSAIDs or 
corticosteroids, should be avoided. If additional pain medication is needed after a daily dose 
of GALLIPRANT, a non-NSAID/ non-corticosteroid class of analgesic may be necessary.
The concomitant use of protein-bound drugs with GALLIPRANT has not been studied. 
Commonly used protein-bound drugs include cardiac, anticonvulsant and behavioral 
medications.
Drug compatibility should be monitored in patients requiring adjunctive therapy. Consider 
appropriate washout times when switching from one anti-inflammatory to another or when 
switching from corticosteroids or COX-inhibiting NSAIDs to GALLIPRANT use.
The use of GALLIPRANT in dogs with cardiac disease has not been studied.
It is not known whether dogs with a history of hypersensitivity to sulfonamide drugs will 
exhibit hypersensitivity to GALLIPRANT. GALLIPRANT is a methylbenzenesulfonamide.
Adverse Reactions: In a controlled field study, 285 dogs were evaluated for safety when 
given either GALLIPRANT or a vehicle control (tablet minus grapiprant) at a dose of 2 mg/kg 
(0.9 mg/lb) once daily for 28 days. GALLIPRANT-treated dogs ranged in age from 2 yrs to 
16.75 years. The following adverse reactions were observed:
Table 1. Adverse reactions reported in the field study.

Adverse reaction*
GALLIPRANT

(grapiprant tablets)
N = 141

Vehicle control 
(tablets minus grapiprant)

N = 144
Vomiting 24 9

Diarrhea, soft stool 17 13
Anorexia, inappetence 9 7

Lethargy 6 2
Buccal ulcer 1 0

Immune mediated
hemolytic anemia 1 0

*Dogs may have experienced more than one type or occurrence during the study.
GALLIPRANT was used safely during the field studies with other concurrent therapies, 
including antibiotics, parasiticides and vaccinations.
To report suspected adverse drug events and/or to obtain a copy of the Safety Data Sheet 
(SDS) or for technical assistance, call 1-888-545-5973.
For additional information about adverse drug experience reporting for animal drugs, contact 
FDA at 1-888-FDA-VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth
Information for Dog Owners: Owners should be advised of the potential for adverse 
reactions and be informed of the clinical signs associated with drug intolerance. Adverse 
reactions may include vomiting, diarrhea, decreased appetite, and decreasing albumin and 
total protein. Appetite and stools should be monitored and owners should be advised to 
consult with their veterinarian if appetite decreases or stools become abnormal.
Effectiveness: Two hundred and eighty five (285) client-owned dogs were enrolled in the 
study and evaluated for field safety. GALLIPRANT-treated dogs ranging in age from 2 to 
16.75 years and weighing between 4.1 and 59.6 kgs (9 –131 lbs) with radiographic and 
clinical signs of osteoarthritis were enrolled in a placebo-controlled, masked field study. 
Dogs had a 7-day washout from NSAID or other current OA therapy. Two hundred and 
sixty two (262) of the 285 dogs were included in the effectiveness evaluation. Dogs were 
assessed for improvements in pain and function by the owners using the Canine Brief Pain 
Inventory (CBPI) scoring system.7 A statistically significant difference in the proportion of 
treatment successes in the GALLIPRANT group (63/131 or 48.1%) was observed compared 
to the vehicle control group (41/131 or 31.3%). GALLIPRANT demonstrated statistically 
significant differences in owner assessed pain and function. The results of the field study 
demonstrate that GALLIPRANT, administered at 2 mg/kg (0.9 mg/pound) once daily for 28 
days, was effective for the control of pain and inflammation associated with osteoarthritis.
Storage Conditions: Store at or below 86° F (30° C)
How Supplied: 20 mg, 60 mg and 100 mg flavored tablets in 7, 30 and 90 count bottles
NADA 141-455, Approved by FDA
Manufactured for:   
 Elanco US Inc. 
Greenfield, IN 46140
Galliprant is the registered trademark of Aratana  
Therapeutics, Inc. Elanco and the diagonal bar  
logo are trademarks of Elanco or its affiliates.
November 2018
PA101390X      
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PUREVAX®

MEANSMEANS
SAFE.SAFE.

PUREVAX is THE ONLY complete line of 
feline vaccines with ZERO adjuvants. 

   All PUREVAX feline vaccines utilize either
modified live (ML) or recombinant 
canarypox-vectored technology, which 
stimulate both humoral and cell-mediated 
immune responses 1,2,3

  PUREVAX offers THE ONLY recombinant 
nonadjuvanted feline rabies vaccines:
1- and 3-year duration of immunity products

  PUREVAX offers THE ONLY recombinant 
nonadjuvanted Feline Leukemia Virus 
(FeLV) vaccine

SAFE.SAFE.

   All PUREVAX feline vaccines utilize either

canarypox-vectored technology, which 
stimulate both humoral and cell-mediated 

 recombinant 

1- and 3-year duration of immunity products

recombinant

MEANS
SAFE.SAFE.
PURE AND PURE AND PURE AND 
SAFE FELINE FELINE FELINE 
PROTECTIONPROTECTIONPROTECTION

1  Poulet H, Minke J, Pardo MC, Juillard V, Nordgren B, Audonnet JC. Development and registration 
of recombinant veterinary vaccines. The example of the canarypox vector platform. Vaccine. 
2007;25(30):5606-5612.

2   Greene CE, Schultz RD. Immunoprophylaxis. In: Greene CE, ed. Infectious Diseases of the Dog and 
Cat. 4th ed. St Louis, MO: Elsevier Saunders; 2012:1166-1169.

3  Taylor J, Meignier B, Tartglia J, et al. Biological and immunogenic properties of canarypox-rabies 
recombinant ALVACRG (vCP65) in non-avian species. Vaccine. 1995; 13;6;539-549.

PUREVAX® is a registered trademark of the 
Boehringer Ingelheim Group. ©2019 Boehringer 
Ingelheim Animal Health USA Inc., Duluth, GA. 
All rights reserved. PET-0915-PUR0119.

A Boehringer Ingelheim Vaccine
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Research Note: 
Preventive Measures  
for Canine Leishmaniasis 

The protozoan Leishmania infantum is the causative agent of canine 
leishmaniasis, a zoonotic disease endemic in Europe. Although preventive 
measures have typically focused on sandfly vectors, focus has recently 
shifted to prevention of clinical disease through immunoprophylaxis, 
including vaccination, drugs, and nutraceuticals. This study compared 
preventive measures taken alone or combined in a population of healthy, 
seronegative patients. Vaccination alone was found to be the least 
effective preventive measure, whereas repellents and repellent/domperi-
done combinations were the most effective. Adverse effects were rare and 
most commonly vaccine associated.  

Source
Fernandez M, Tabar MD, Arcas A, Mateu C, Homedes J, Roura X. Comparison of efficacy and 
safety of preventive measures used against canine leishmaniasis in southern European 
countries: longitudinal retrospective study in 1647 client-owned dogs (2012–2016). Vet Parasitol. 
2018;263:10-17.

Research Note: 
Pharmacokinetics  
of Gabapentin in Cats 

Managing neuromuscular pain in cats can be challenging due to the paucity 
of acceptable medications. Despite gabapentin being the most commonly 
used drug to treat pain in cats, few clinical studies that specifically examine 
its action in cats exist. This study evaluated the pharmacokinetics of 
intravenous, oral, and transdermal administration of gabapentin in a 
limited group of cats. Results indicate that transdermal gabapentin has 
poor bioavailability. In addition, the pharmacokinetics of gabapentin when 
administered twice daily were not significantly different than when the  
drug was administered once daily, suggesting that accumulation is not a 
significant factor with this medication. Optimum plasma drug concentra-
tion is still not known and needs further investigation, but this study 
suggests that a dosage of 10 mg/kg q12h is insufficient for maintaining 
plasma levels that have been associated with efficacy in other species.

Source
Adrian D, Papich MG, Baynes R, Stafford E, Lascelles BDX. The pharmacokinetics of gabapentin in 
cats. J Vet Intern Med. 2018;32(6):1996-2002.

30 mg/mL
BRIEF SUMMARY: Before using this 
product, please consult the full product 
insert for more information.

For oral use in dogs only
Appetite Stimulant
Caution: Federal (USA) law restricts 
this drug to use by or on the order of a 
licensed veterinarian.

Description: ENTYCE® (capromorelin oral 
solution) is a selective ghrelin receptor 
agonist that binds to receptors and 
affects signaling in the hypothalamus  
to cause appetite stimulation and binds 
to the growth hormone secretagogue 
receptor in the pituitary gland to  
increase growth hormone secretion.

Indication: ENTYCE (capromorelin oral 
solution) is indicated for appetite  
stimulation in dogs.

Contraindications: ENTYCE should not be 
used in dogs that have a hypersensitivity 
to capromorelin.

Warnings: Not for use in humans. Keep 
this and all medications out of reach of 
children and pets. Consult a physician 
in case of accidental ingestion by 
humans. For use in dogs only
Precautions: Use with caution in dogs 
with hepatic dysfunction. ENTYCE is 
metabolized by CYP3A4 and CYP3A5 
enzymes (See Clinical Pharmacology). 
Use with caution in dogs with renal  
insufficiency. ENTYCE is excreted  
approximately 37% in urine and 62%  
in feces (See Adverse Reactions and  
Clinical Pharmacology).  

The safe use of ENTYCE has not been 
evaluated in dogs used for breeding  
or pregnant or lactating bitches.

Adverse Reactions: Field safety was 
evaluated in 244 dogs. The most common  
adverse reactions were diarrhea and 
vomiting. Of the dogs that received 
ENTYCE (n = 171), 12 experienced  
diarrhea and 11 experienced vomiting. 
Of the dogs treated with placebo  
(n = 73), 5 experienced diarrhea and  
4 experienced vomiting.

To report suspected adverse drug events  
and/or obtain a copy of the Safety 
Data Sheet (SDS) or for technical  
assistance, call Aratana Therapeutics  
at 1-844-640-5500. 

For additional information about adverse  
drug experience reporting for animal 
drugs, contact FDA at 1-888-FDA-VETS or 
online at http://www.fda.gov/Animal 
Veterinary/SafetyHealth

NADA 141-457, Approved by FDA

US Patent: 6,673,929
US Patent: 9,700,591

Made in Canada

Manufactured for: 
Aratana Therapeutics, Inc. 
Leawood, KS 66211

ENTYCE is a trademark of Aratana Therapeutics, Inc. 

© Aratana Therapeutics, Inc.  

AT2-051-1
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IMPORTANT SAFETY INFORMATION: ENTYCE® (capromorelin oral solution) is for use in dogs only. Do not use in breeding, pregnant or lactating dogs. Use 
with caution in dogs with hepatic dysfunction or renal insufficiency. Adverse reactions in dogs may include diarrhea, vomiting, polydipsia, and hypersalivation. 
Should not be used in dogs that have a hypersensitivity to capromorelin. Please see the full Prescribing Information on page 36 for more detail. 
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glandex ®

glandex ®

Research Note: 
Neurectomy of a Distal  
Nerve Sheath Tumor 

Most canine peripheral nerve sheath tumors are proximal and necessitate limb amputa-
tion. This case report describes a distal nerve sheath tumor treated via neurectomy in a 
9-year-old spayed Irish setter. The patient was presented for worsening intermittent 
thoracic limb lameness of 15 months’ duration, and the tumor was identified on the pal-
mar branch of the ulnar nerve via MRI of the antebrachium. A portion of the ulnar nerve 
was excised via a palmar approach. Histopathologic diagnosis was consistent with a 
benign localized intraneural neurofibroma. Lameness resolved within 3 months, and no 
signs of motor or sensory deficits were noted 11 months postoperation.

Source
Basa RM, Crowley AM, Johnson KA. Neurofibroma of the ulnar nerve in the carpal canal in a dog: treatment by 
marginal neurectomy. J Small Anim Pract. 2019. doi: 10.1111/jsap.12945

Histopathologic 
diagnosis was  
consistent with a 
benign localized
intraneural 
neurofibroma.
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Quantifying Canine Calculus
Kendall Taney, DVM, DAVDC, FAVD
Center for Veterinary Dentistry and Oral Surgery
Gaithersburg, Maryland

In the Literature
Wallis C, Allsopp J, Colyer A, Holcombe LJ. Validation of quantitative light-induced 
fluorescence for quantifying calculus on dogs’ teeth. J Vet Dent. 2018;35(3):187-194.

FROM THE PAGE …

Tooth brushing is considered the gold standard for preventing plaque and calculus buildup on dog teeth; 
however, pet owner compliance is often poor. Several studies have evaluated the efficacy of bones, 
various chews, specially textured diets, chelating agents, antimicrobials, and water-containing functional 
ingredients as alternatives to tooth brushing. Studies that evaluate these products must use a method of 
plaque and calculus quantification to demonstrate changes in calculus formation. Accurate evaluation of 
the quantity of plaque and calculus on dog teeth is therefore essential to allow for measurement of product 
efficacy.

In this study,* 26 miniature schnauzers were enrolled in a crossover study evaluating the effect of a daily  

d  FIGURE 1 Subjectively, this dog has grade 2/3 calculus 
on many teeth. Gingivitis is evident at the free gingival 
margin, particularly over the maxillary canine and the 
maxillary fourth premolar tooth. 

d  FIGURE 2 The patient in Figure 1 after professional 
dental cleaning. Gingivitis should resolve over the next 
several days without the presence of calculus causing 
irritation.

*This study was funded by the WALTHAM Centre for Pet Nutrition (Mars Petcare).
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dental chew on calculus buildup as compared with no chew. The amount 
of calculus was measured using 2 methods: the Warrick-Gorrel calculus 
index method, in which trained examiners assign a predefined category 
for calculus coverage and thickness, and the quantitative light-induced 
fluorescence method (QLFM), which uses a tool to acquire images of the 
teeth, followed by software analysis of the images to determine the aver-
age percentage of calculus present. The objective of this portion of the 
study was to determine if the QLFM was a viable tool for quantifying the 
amount of calculus on dog teeth. 

QLFM was found to be a sensitive and precise method for quantification of 
calculus on dog teeth. The authors concluded that QLFM can remove the 
subjective element of human examiners and has greater accuracy and 
reduced variability. This method may also allow for smaller sample sizes  
in studies quantifying calculus.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Reduction of plaque and calculus can have a significant effect on 
the prevention of periodontal disease progression. Daily tooth 
brushing is recommended, and continual periodontal care is key.1,2

2   Use of calculus quantification methods are essential for determining 
efficacy of calculus reduction in dental products. It is important for cli-
nicians to know which products have been the subject of studies deter-
mining their ability to reduce plaque and tartar. The Veterinary Oral 
Health Council (VOHC) was established to define standardized proto-
cols for product efficacy testing; products that meet VOHC’s standards 
for plaque and calculus reduction are awarded the VOHC seal of 
acceptance.

3   Resources should be consulted before making recommendations to 
pet owners on which dental products may be best for their pet (see 
Suggested Reading).
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Improving Prediction of  
Canine Lymphoma Disease 
Status & Prognostication
Timothy M. Fan, DVM, PhD, DACVIM (Oncology, Internal Medicine)
University of Illinois at Urbana–Champaign

In the Literature
Chalfon C, Martini V, Comazzi S, et al. Minimal 
residual disease in lymph nodes after achieve-
ment of complete remission predicts time to 
relapse in dogs with large B-cell lymphoma. 
Vet Comp Oncol. 2019;17(2):139-146.

FROM THE PAGE …

The sensitive and reproducible detection of cancer is essential 
for accurate disease diagnosis, monitoring, and prognostica-
tion and can collectively elevate the quality of care provided 
for cancer patients. Molecular techniques (eg, flow cytometry, 
PCR testing, genome sequencing) can detect minimal residual 
disease (MRD; ie, low numbers of lymphoma cells) burdens 
on diagnosis and following definitive therapies. Over the past 
decade, molecular diagnostics in veterinary medicine have 
been leveraged for the diagnosis and management of common 
cancers, including lymphoma, transitional cell carcinoma, and 
hemangiosarcoma.1-3 The most significant molecular advance-
ments have been in canine lymphoma with flow cytometry and 
PCR for antigen receptor rearrangements. Although sufficient 
evidence supports the use of molecular diagnostics for canine 
lymphoma diagnosis,4,5 less information is available regarding 

their applicability for lymphoma disease prognostication.6,7 
As such, additional investigations are necessary to define the 
clinical relevance of lymphoma disease detection by molecular 
techniques and illustrate how the identification of low numbers 
of lymphoma cells following systemic treatment may influence 
time to relapse (TTR).

This prospective study examined the prognostic utility of flow 
cytometry for identifying MRD (CD21+ lymphoma cells) in 
affected lymph nodes of dogs with diffuse large B-cell lym-
phoma after achieving complete clinical remission following 
treatment with systemic chemotherapy and autologous vaccine 
therapy. Twenty-two dogs were included for calculating TTR. 
Lymph node aspirates, peripheral blood, and bone marrow 
samples were collected from dogs that achieved complete  
clinical remission after systemic therapies for lymphoma and 
were subjected to flow cytometric analysis for identifying  
CD21+-expressing cells (ie, putative residual lymphoma cells). 
Only lymph node infiltration by CD21+ cells was predictive of 
TTR; dogs with >0.5% CD21+ cells experienced the shortest time 
to relapse (118 days). Based on these findings, MRD assessment 
by flow cytometry on lymph node samples may provide prog-
nostic information regarding TTR in dogs with diffuse large 
B-cell lymphoma that have achieved complete clinical remission 
following systemic therapies.

http://www.cliniciansbrief.com


… TO YOUR PATIENTS 
Key pearls to put into practice:

1   MRD (ie, low levels of lymphoma cells in the body) is 
thought to be responsible for lymphoma relapse 
following systemic therapies.

2   MRD can be detected through sensitive molecular 
techniques and, for lymphoma, is commonly identified 
via flow cytometry and/or PCR testing.

3   The presence and extent of MRD detected following sys-
temic therapies can influence overall treatment efficacy, 
including durability of therapeutic response (ie, TTR). 

4   Molecular diagnostics are expected to advance veteri-
nary care for cancer patients through improvements in 
disease diagnosis, monitoring, and prognostication.
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Inhibition of Type I  
Feline Coronavirus  
Infection by  
Itraconazole
Emi Barker, BSc (Hons), BVSc (Hons), PhD, DECVIM-CA
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Bristol, United Kingdom

In the Literature 
Takano T, Akiyama M, Doki T, Hohdatsu T. Antiviral activity  
of itraconazole against type I feline coronavirus infection. 
Vet Res. 2019;50:5.

FROM THE PAGE …

FIP is a fatal disease of cats  1    that is triggered by the systemic spread and replica-
tion of feline coronavirus (FCoV) and an aberrant host immune response to this 
viral infection. Two serotypes of FCoV exist: Serotype 1 is considered to be wholly 
feline, whereas serotype 2 is believed to have arisen from recombination events 
between serotype 1 FCoV and canine coronavirus.2 Serotype 1 is most frequently 
encountered worldwide, although both serotypes can cause disease. Cholesterol 
plays a role in the infectivity of serotype 1 FCoV in cell culture but not serotype 2 
FCoV.3 Itraconazole, an antifungal agent, inhibits transport of cholesterol out of 
cells and has therefore been suggested as a potential therapeutic agent in the 
treatment of FIP.  4

This in vitro study describes exposure of a feline-derived cell line (Felis catus whole 
fetus-4 cells) to serotype 1 and 2 FCoV derived from cats with FIP in the absence  
or presence of itraconazole. Itraconazole administration resulted in intracellular 
accumulation of cholesterol. The concentrations of itraconazole used were com-
parable to serum concentrations achieved during the treatment of feline fungal 
infections at the higher end of the oral dose range (10 mg/kg q12h). Response to 
treatment with itraconazole was assayed by comparing viral plaque formation 
with that of an untreated control and by measuring viral (ie, nucleocapsid) protein 
levels.

FROM PAGE TO PATIENT

Production of serotype 1 FCoV was dose- 
dependently decreased following pretreatment 
of feline cells with itraconazole, as evidenced  
by both inhibition of plaque formation and 
decreased nucleocapsid levels. In contrast,  
production of serotype 2 FCoV was only equivo-
cally inhibited by itraconazole and only at the 
highest concentration of itraconazole tested. 
Posttreatment of feline cells with itraconazole 
inhibited replication of serotype 1 FCoV to the 
same degree as when administered pretreat-
ment.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Itraconazole is thought to decrease 
serotype 1 FCoV production via 
blockage of intracellular cholesterol 
transport.

2   Viral inhibition occurs at itraconazole 
concentrations comparable to serum 
concentrations achieved in the 
management of fungal disease. 

3   Although data from this study are 
promising, clinical trials incorporating 
itraconazole with or without additional 
therapeutics may provide greater insight 
into the potential for clinical use of 
intraconazole in the treatment of FIP.
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their dog for signs of potential drug toxicity and be given a client information sheet about METACAM. 

Precautions: The safe use of METACAM Oral Suspension in dogs younger than 6 months of age, dogs used 
for breeding, or in pregnant or lactating dogs has not been evaluated. Meloxicam is not recommended for 
use in dogs with bleeding disorders, as safety has not been established in dogs with these disorders. As a 
class, cyclo-oxygenase inhibitory NSAIDs may be associated with gastrointestinal, renal and hepatic toxicity. 
Sensitivity to drug-associated adverse events varies with the individual patient. Dogs that have experienced 
adverse reactions from one NSAID may experience adverse reactions from another NSAID. Patients at 
greatest risk for renal toxicity are those that are dehydrated, on concomitant diuretic therapy, or those 
with existing renal, cardiovascular, and/or hepatic dysfunction. Concurrent administration of potentially 
nephrotoxic drugs should be carefully approached. NSAIDs may inhibit the prostaglandins that maintain 
normal homeostatic function. Such anti-prostaglandin effects may result in clinically significant disease 
in patients with underlying or pre-existing disease that has not been previously diagnosed. Since NSAIDs 
possess the potential to induce gastrointestinal ulcerations and/or perforations, concomitant use with other 
anti-inflammatory drugs, such as NSAIDs or corticosteroids, should be avoided. If additional pain medication 
is needed after administration of the total daily dose of METACAM Oral Suspension, a non-NSAID or non-
corticosteroid class of analgesia should be considered. The use of another NSAID is not recommended. 
Consider appropriate washout times when switching from corticosteroid use or from one NSAID to another in 
dogs. The use of concomitantly protein-bound drugs with METACAM Oral Suspension has not been studied 
in dogs. Commonly used protein-bound drugs include cardiac, anticonvulsant and behavioral medications. 
The influence of concomitant drugs that may inhibit metabolism of METACAM Oral Suspension has not been 
evaluated. Drug compatibility should be monitored in patients requiring adjunctive therapy. 

Adverse Reactions: Field safety was evaluated in 306 dogs.¹ Based on the results of two studies, GI 
abnormalities (vomiting, soft stools, diarrhea, and inappetance) were the most common adverse reactions 
associated with the administration of meloxicam.

The following adverse events are based on post-approval adverse drug experience reporting. Not all 
adverse reactions are reported to FDA/CVM. It is not always possible to reliably estimate the adverse event 
frequency or establish a causal relationship to product exposure using these data. The following adverse 
events are listed in decreasing order of frequency by body system.

Gastrointestinal: vomiting, anorexia, diarrhea, melena, gastrointestinal ulceration 
Urinary: azotemia, elevated creatinine, renal failure 
Neurological/Behavioral: lethargy, depression 
Hepatic: elevated liver enzymes 
Dermatologic: pruritus

Death has been reported as an outcome of the adverse events listed above. Acute renal failure and death 
have been associated with use of meloxicam in cats. 

Information for Dog Owners: METACAM, like other drugs of its class, is not free from adverse reactions. 
Owners should be advised of the potential for adverse reactions and be informed of the clinical signs 
associated with drug intolerance. Adverse reactions may include vomiting, diarrhea, decreased appetite, 
dark or tarry stools, increased water consumption, increased urination, pale gums due to anemia, 
yellowing of gums, skin or white of the eye due to jaundice, lethargy, incoordination, seizure, or behavioral 
changes. Serious adverse reactions associated with this drug class can occur without warning and in rare 
situations result in death (see Adverse Reactions). Owners should be advised to discontinue METACAM 
and contact their veterinarian immediately if signs of intolerance are observed. The vast majority of 
patients with drug related adverse reactions have recovered when the signs are recognized, the drug is 
withdrawn, and veterinary care, if appropriate, is initiated. Owners should be advised of the importance of 
periodic follow up for all dogs during administration of any NSAID.

Effectiveness: The effectiveness of meloxicam was demonstrated in two field studies involving a total 
of 277 dogs representing various breeds, between six months and sixteen years of age, all diagnosed 
with osteoarthritis. Both of the placebo-controlled, masked studies were conducted for 14 days. All dogs 
received 0.2 mg/kg meloxicam on day 1. All dogs were maintained on 0.1 mg/kg oral meloxicam from days 
2 through 14 of both studies. Parameters evaluated by veterinarians included lameness, weight-bearing, 
pain on palpation, and overall improvement. Parameters assessed by owners included mobility, ability to 
rise, limping, and overall improvement. In the first field study (n=109), dogs showed clinical improvement 
with statistical significance after 14 days of meloxicam treatment for all parameters. In the second field 
study (n=48), dogs receiving meloxicam showed a clinical improvement after 14 days of therapy for all 
parameters; however, statistical significance was demonstrated only for the overall investigator evaluation 
on day 7, and for the owner evaluation on day 14.1

Reference: 1. FOI for NADA 141-213 METACAM (meloxicam oral suspension).

Manufactured for: 
Boehringer Ingelheim Vetmedica, Inc. 
St. Joseph, MO 64506 U.S.A.

METACAM is a registered trademark of Boehringer Ingelheim Vetmedica GmbH, used under license.
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Warning: Repeated use of meloxicam in cats has been associated with acute renal failure and 
death. Do not administer additional injectable or oral meloxicam to cats. See Contraindications,  
Warnings, and Precautions for detailed information.

Warning: Repeated use of meloxicam in cats has been associated with acute renal failure and 
death. Do not administer additional injectable or oral meloxicam to cats. See Contraindications, 
Warnings, and Precautions for detailed information.
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Adverse Reactions Seen in U. S. Field Studies

Adverse Reactions PREVICOX (n=128) Active Control (n=121)
Vomiting 5 8
Diarrhea 1 10
Decreased Appetite or Anorexia 3 3
Lethargy 1 3
Pain 2 1
Somnolence 1 1
Hyperactivity 1 0

Adverse Reactions Seen in the Soft-tissue Surgery
Postoperative Pain Field Studies

Adverse Reactions Firocoxib Group (n=127) Control Group* (n=131)
Vomiting 5  6
Diarrhea 1  1
Bruising at Surgery Site 1  1
Respiratory Arrest 1 0
SQ Crepitus in Rear Leg and Flank 1 0
Swollen Paw 1 0

Adverse Reactions Seen in the Orthopedic Surgery
Postoperative Pain Field Study

Adverse Reactions Firocoxib Group (n=118) Control Group* (n=108)
Vomiting 1  0
Diarrhea 2** 1
Bruising at Surgery Site 2 3
Inappetence/ Decreased Appetite 1 2
Pyrexia 0 1
Incision Swelling, Redness 9 5
Oozing Incision 2 0

Brief Summary: Before using PREVICOX, please consult the product insert, a summary of which follows:

Caution: Federal law restricts this drug to use by or on the order of a licensed veterinarian.

Indications: PREVICOX (firocoxib) Chewable Tablets are indicated for the control of pain and inflammation associated 
with osteoarthritis and for the control of postoperative pain and inflammation associated with soft-tissue and orthopedic 
surgery in dogs.

Contraindications: Dogs with known hypersensitivity to firocoxib should not receive PREVICOX.

Warnings: Not for use in humans. Keep this and all medications out of the reach of children. Consult a physician in case of 
accidental ingestion by humans.
For oral use in dogs only. Use of this product at doses above the recommended 2.27 mg/lb (5.0 mg/kg) in puppies 
less than seven months of age has been associated with serious adverse reactions, including death (see Animal 
Safety). Due to tablet sizes and scoring, dogs weighing less than 12.5 lb (5.7 kg) cannot be accurately dosed. 
All dogs should undergo a thorough history and physical examination before the initiation of NSAID therapy. Appropriate 
laboratory testing to establish hematological and serum baseline data is recommended prior to and periodically during 
administration of any NSAID. Owners should be advised to observe for signs of potential drug toxicity (see Adverse 
Reactions and Animal Safety) and be given a Client Information Sheet about PREVICOX Chewable Tablets. 

For technical assistance or to report suspected adverse events, call 1-877-217-3543. For additional information 
about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDAVETS or http://www.fda.gov/
AnimalVeterinary/SafetyHealth

Precautions: This product cannot be accurately dosed in dogs less than 12.5 pounds in body weight. 
Consider appropriate washout times when switching from one NSAID to another or when switching from 
corticosteroid use to NSAID use.

As a class, cyclooxygenase inhibitory NSAIDs may be associated with renal, gastrointestinal and hepatic toxicity. Sensitivity 
to drug-associated adverse events varies with the individual patient. Dogs that have experienced adverse reactions from one 
NSAID may experience adverse reactions from another NSAID. Patients at greatest risk for adverse events are those that 
are dehydrated, on concomitant diuretic therapy, or those with existing renal, cardiovascular, and/or hepatic dysfunction. 
Concurrent administration of potentially nephrotoxic drugs should be carefully approached and monitored. NSAIDs may 
inhibit the prostaglandins that maintain normal homeostatic function. Such anti-prostaglandin effects may result in clinically 
significant disease in patients with underlying or pre-existing disease that has not been previously diagnosed. Since NSAIDs 
possess the potential to produce gastrointestinal ulceration and/or gastrointestinal perforation, concomitant use of PREVICOX 
Chewable Tablets with other anti-inflammatory drugs, such as NSAIDs or corticosteroids, should be avoided. The concomitant 
use of protein-bound drugs with PREVICOX Chewable Tablets has not been studied in dogs. Commonly used protein-bound 
drugs include cardiac, anticonvulsant, and behavioral medications. The influence of concomitant drugs that may inhibit the 
metabolism of PREVICOX Chewable Tablets has not been evaluated. Drug compatibility should be monitored in patients 
requiring adjunctive therapy. If additional pain medication is needed after the daily dose of PREVICOX, a non-NSAID class 
of analgesic may be necessary. Appropriate monitoring procedures should be employed during all surgical procedures. 
Anesthetic drugs may affect renal perfusion, approach concomitant use of anesthetics and NSAIDs cautiously. The use 
of parenteral fluids during surgery should be considered to decrease potential renal complications when using NSAIDs 
perioperatively. The safe use of PREVICOX Chewable Tablets in pregnant, lactating or breeding dogs has not been evaluated.

Adverse Reactions:
Osteoarthritis: In controlled field studies, 128 dogs (ages 11 months to 15 years) were evaluated for safety when given 
PREVICOX Chewable Tablets at a dose of 2.27mg/lb (5.0 mg/kg) orally once daily for 30 days. The following adverse 
reactions were observed. Dogs may have experienced more than one of the observed adverse reactions during the study.

PREVICOX (firocoxib) Chewable Tablets were safely used during field studies concomitantly with other therapies, including 
vaccines, anthelmintics, and antibiotics.

Soft-tissue Surgery: In controlled field studies evaluating soft-tissue postoperative pain and inflammation, 258 dogs (ages 
10.5 weeks to 16 years) were evaluated for safety when given PREVICOX Chewable Tablets at a dose of 2.27 mg/lb (5.0 
mg/kg) orally approximately 2 hours prior to surgery and once daily thereafter for up to two days. The following adverse 
reactions were observed. Dogs may have experienced more than one of the observed reactions during the study.

*Sham-dosed (pilled)

Orthopedic Surgery: In a controlled field study evaluating orthopedic postoperative pain and inflammation, 226 dogs of 
various breeds, ranging in age from 1 to 11.9 years in the PREVICOX-treated groups and 0.7 to 17 years in the control group 
were evaluated for safety. Of the 226 dogs, 118 were given PREVICOX Chewable Tablets at a dose of 2.27 mg/lb (5.0 mg/
kg) orally approximately 2 hours prior to surgery and once daily thereafter for a total of three days. The following adverse 
reactions were observed. Dogs may have experienced more than one of the observed reactions during the study.

A case may be represented in more than one category.
*Sham-dosed (pilled).
**One dog had hemorrhagic gastroenteritis.

Post-Approval Experience (Rev. 2009): The following adverse reactions are based on post-approval adverse drug event 
reporting.  The categories are listed in decreasing order of frequency by body system:

Gastrointestinal: Vomiting, anorexia, diarrhea, melena, gastrointestinal perforation, hematemesis, hematachezia, weight 
loss, gastrointestinal ulceration, peritonitis, abdominal pain, hypersalivation, nausea

Urinary:  Elevated BUN, elevated creatinine, polydypsia, polyuria, hematuria, urinary incontinence, proteinuria, kidney failure, 
azotemia, urinary tract infection

Neurological/Behavioral/Special Sense:  Depression/lethargy, ataxia, seizures, nervousness, confusion, weakness, 
hyperactivity, tremor, paresis, head tilt, nystagmus, mydriasis, aggression, uveitis

Hepatic:  Elevated ALP, elevated ALT, elevated bilirubin, decreased albumin, elevated AST, icterus, decreased or increased 
total protein and globulin, pancreatitis, ascites, liver failure, decreased BUN

Hematological: Anemia, neutrophilia, thrombocytopenia, neutropenia

Cardiovascular/Respiratory: Tachypnea, dyspnea, tachycardia

Dermatologic/Immunologic: Pruritis, fever, alopecia, moist dermatitis, autoimmune hemolytic anemia, facial/muzzle 
edema, urticaria

In some situations, death has been reported as an outcome of the adverse events listed above.
For a complete listing of adverse reactions for firocoxib reported to the CVM see: http://www.fda.gov/downloads/
AnimalVeterinary/SafetyHealth/ProductSafetyInformation/UCM055407.pdf

Information For Dog Owners: PREVICOX, like other drugs of its class, is not free from adverse reactions. Owners should 
be advised of the potential for adverse reactions and be informed of the clinical signs associated with drug intolerance. 
Adverse reactions may include vomiting, diarrhea, decreased appetite, dark or tarry stools, increased water consumption, 
increased urination, pale gums due to anemia, yellowing of gums, skin or white of the eye due to jaundice, lethargy, 
incoordination, seizure, or behavioral changes. Serious adverse reactions associated with this drug class can occur 
without warning and in rare situations result in death (see Adverse Reactions). Owners should be advised to 
discontinue PREVICOX therapy and contact their veterinarian immediately if signs of intolerance are observed. 
The vast majority of patients with drug-related adverse reactions have recovered when the signs are recognized, the drug is 
withdrawn, and veterinary care, if appropriate, is initiated. Owners should be advised of the importance of periodic follow up 
for all dogs during administration of any NSAID.

Effectiveness: Two hundred and forty-nine dogs of various breeds, ranging in age from 11 months to 20 years, and weighing 
13 to 175 lbs, were randomly administered PREVICOX or an active control drug in two field studies. Dogs were assessed 
for lameness, pain on manipulation, range of motion, joint swelling, and overall improvement in a non-inferiority evaluation 
of PREVICOX compared with the active control. At the study’s end, 87% of the owners rated PREVICOX-treated dogs as 
improved. Eighty-eight percent of dogs treated with PREVICOX were also judged improved by the veterinarians. Dogs treated 
with PREVICOX showed a level of improvement in veterinarian-assessed lameness, pain on palpation, range of motion, and 
owner-assessed improvement that was comparable to the active control. The level of improvement in PREVICOX-treated dogs 
in limb weight bearing on the force plate gait analysis assessment was comparable to the active control. In a separate field 
study, two hundred fifty-eight client-owned dogs of various breeds, ranging in age from 10.5 weeks to 16 years and weighing 
from 7 to 168 lbs, were randomly administered PREVICOX or a control (sham-dosed-pilled) for the control of postoperative 
pain and inflammation associated with soft-tissue surgical procedures such as abdominal surgery (e.g., ovariohysterectomy, 
abdominal cryptorchidectomy, splenectomy, cystotomy) or major external surgeries (e.g., mastectomy, skin tumor removal ≤8 
cm). The study demonstrated that PREVICOX-treated dogs had significantly lower need for rescue medication than the control 
(sham-dosed-pilled) in controlling postoperative pain and inflammation associated with soft-surgery. A multi-center field 
study with 226 client-owned dogs of various breeds, and ranging in age from 1 to 11.9 years in the PREVICOX-treated groups 
and 0.7 to 17 years in the control group was conducted. Dogs were randomly assigned to either the PREVICOX or the control 
(sham-dosed-pilled) group for the control of postoperative pain and inflammation associated with orthopedic surgery. Surgery 
to repair a ruptured cruciate ligament included the following stabilization procedures: fabellar suture and/or imbrication, 
fibular head transposition, tibial plateau leveling osteotomy (TPLO), and ‘over the top’ technique. The study (n = 220 for 
effectiveness) demonstrated that PREVICOX-treated dogs had significantly lower need for rescue medication than the control 
(sham-dosed-pilled) in controlling postoperative pain and inflammation associated with orthopedic surgery.

Animal Safety: In a targeted animal safety study, firocoxib was administered orally to healthy adult Beagle dogs (eight 
dogs per group) at 5, 15, and 25 mg/kg (1, 3, and 5 times the recommended total daily dose) for 180 days. At the indicated 
dose of 5 mg/kg, there were no treatment-related adverse events. Decreased appetite, vomiting, and diarrhea were seen 
in dogs in all dose groups, including unmedicated controls, although vomiting and diarrhea were seen more often in dogs 
in the 5X dose group. One dog in the 3X dose group was diagnosed with juvenile polyarteritis of unknown etiology after 
exhibiting recurrent episodes of vomiting and diarrhea, lethargy, pain, anorexia, ataxia, proprioceptive deficits, decreased 
albumin levels, decreased and then elevated platelet counts, increased bleeding times, and elevated liver enzymes. On 
histopathologic examination, a mild ileal ulcer was found in one 5X dog. This dog also had a decreased serum albumin 
which returned to normal by study completion. One control and three 5X dogs had focal areas of inflammation in the pylorus 
or small intestine. Vacuolization without inflammatory cell infiltrates was noted in the thalamic region of the brain in three 
control, one 3X, and three 5X dogs. Mean ALP was within the normal range for all groups but was greater in the 3X and 5X 
dose groups than in the control group. Transient decreases in serum albumin were seen in multiple animals in the 3X and 
5X dose groups, and in one control animal. In a separate safety study, firocoxib was administered orally to healthy juvenile 
(10-13 weeks of age) Beagle dogs at 5, 15, and 25 mg/kg (1, 3, and 5 times the recommended total daily dose) for 180 days. 
At the indicated (1X) dose of 5 mg/kg, on histopathologic examination, three out of six dogs had minimal periportal hepatic 
fatty change. On histopathologic examination, one control, one 1X, and two 5X dogs had diffuse slight hepatic fatty change. 
These animals showed no clinical signs and had no liver enzyme elevations. In the 3X dose group, one dog was euthanized 
because of poor clinical condition (Day 63). This dog also had a mildly decreased serum albumin. At study completion, out of 
five surviving and clinically normal 3X dogs, three had minimal periportal hepatic fatty change. Of twelve dogs in the 5X dose 
group, one died (Day 82) and three moribund dogs were euthanized (Days 38, 78, and 79) because of anorexia, poor weight 
gain, depression, and in one dog, vomiting. One of the euthanized dogs had ingested a rope toy. Two of these 5X dogs had 
mildly elevated liver enzymes. At necropsy all five of the dogs that died or were euthanized had moderate periportal or 
severe panzonal hepatic fatty change; two had duodenal ulceration; and two had pancreatic edema. Of two other clinically 
normal 5X dogs (out of four euthanized as comparators to the clinically affected dogs), one had slight and one had moderate 
periportal hepatic fatty change. Drug treatment was discontinued for four dogs in the 5X group. These dogs survived the 
remaining 14 weeks of the study. On average, the dogs in the 3X and 5X dose groups did not gain as much weight as control 
dogs. Rate of weight gain was measured (instead of weight loss) because these were young growing dogs. Thalamic 
vacuolation was seen in three of six dogs in the 3X dose group, five of twelve dogs in the 5X dose group, and to a lesser 
degree in two unmedicated controls. Diarrhea was seen in all dose groups, including unmedicated controls. In a separate 
dose tolerance safety study involving a total of six dogs (two control dogs and four treated dogs), firocoxib was administered 
to four healthy adult Beagle dogs at 50 mg/kg (ten times the recommended daily dose) for twenty-two days. All dogs 
survived to the end of the study. Three of the four treated dogs developed small intestinal erosion or ulceration. Treated 
dogs that  developed small intestinal erosion or ulceration had a higher incidence of vomiting, diarrhea, and decreased food 
consumption than control dogs. One of these dogs had severe duodenal ulceration, with hepatic fatty change and associated 
vomiting, diarrhea, anorexia, weight loss, ketonuria, and mild elevations in AST and ALT. All four treated dogs exhibited 
progressively decreasing serum albumin that, with the exception of one dog that developed hypoalbuminemia, remained 
within normal range. Mild weight loss also occurred in the treated group. One of the two control dogs and three of the four 
treated dogs exhibited transient increases in ALP that remained within normal range. 
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The Dismembered 
Cat: Predation  
& Scavenging by 
Coyotes 
Adam W. Stern, DVM, CMI-IV, CFC, DACVP
University of Florida

In the Literature
Nation PN, St. Clair CC. A forensic pathology investiga-
tion of dismembered domestic cats: coyotes or cults? 
Vet Pathol. 2019;56(3):444-451.

FROM THE PAGE …

News articles occasionally report about the discovery of a mutilated 
animal, causing speculation that the dismemberment was due to 
ritualistic animal killing or other nonreligious purposes. Although there 
have been no reports of ritualistic animal killing in the literature,1 clinicians 
can offer an opinion as to the cause of dismemberment after all evidence 
is examined. 

In this retrospective study, the postmortem findings of dismembered cats 
(n = 53) were reviewed to determine if the dismemberment was the result 
of human or coyote activity, specifically predation and scavenging. Post-
mortem findings included canine tooth wounds in the neck, soft tissue 
damage, skin avulsions, broken claws, and/or missing internal organs. The 
colon and intestine were often attached to and trailing from the bodies. 
When partial bodies were submitted, the vertebral column was most often 
transected at or near the thoracolumbar or lumbosacral junctions, both of 
which are the weakest points of the spinal column. 

Overall, coyote predation was the cause of death in 68% of cases; 15% 
were due to postmortem scavenging with death due to motor vehicle acci-
dent or other trauma. The remaining cats were thought to be pet burials 

or the cause of death was not determined. Nonacci-
dental trauma was not diagnosed in any of the cats.  

These results documented a number of findings not 
typical of nonaccidental trauma in cats. In cases of 
nonaccidental trauma, bilateral rib fractures with no 
cranial-caudal patterns are expected rather than rib 
fractures clustered and on one side of the body, as 
observed in cases of motor vehicle accidents.2 In this 
report, only one cat that died of blunt force trauma 
had identifiable rib fractures, which were unilateral 
and attributed to a motor vehicle accident. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   It is important to perform a necropsy and to 
consider all causes of dismemberment before 
concluding that human activity was the 
cause. This may provide information that can 
aid in determining whether a criminal investi-
gation should be undertaken by law 
enforcement.

2   Necropsy findings supportive of predation or 
scavenging by coyotes typically include trau-
matic injury to the neck, bite marks, missing 
internal organs, and/or skin avulsions.

3   Careful neck dissection is recommended in all 
cases of possible predation to identify neck 
trauma, as external pathology may be unap-
parent. Examination of claws may reveal split 
claws and embedded tufts of fur, which may 
be observed in coyote predation cases.

4   Differentials for dismemberment include coy-
ote predation, nonaccidental trauma, motor 
vehicle accidents, and death due to nontrau-
matic causes with scavenging of the body 
after death.   

References
1.  McDonough SP, Holoyda B. Ritualistic animal killing. In: Brooks 

JW, ed. Veterinary Forensic Pathology, vol 2. Cham, Switzerland: 
Springer International Publishing AG; 2018:129-138.

2. Intarapanich NP, McCobb EC, Reisman RW, Rozanski EA, 
Intarapanich PP. Characterization and comparison of injuries 
caused by accidental and non-accidental blunt force trauma in 
dogs and cats. J Forensic Sci. 2016;61(4):993-999.
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Research Note: 
Diagnosis of Canine  
Ovarian Remnant Syndrome 

Diagnosis of canine ovarian remnant syndrome (ORS) can be 
challenging, and sex hormone measurements can yield variable 
results based on the patient’s reproductive state. Anti-Müllerian 
hormone (AMH) is produced solely in the ovaries, making it a 
potential marker for the presence of ovarian tissue, but its secretion 
can be reduced during the luteal phase. In contrast, progesterone 
(P4) is secreted by luteal tissue. This study analyzed the clinical 
efficacy of measuring both AMH and P4 at a single time point to 
detect ORS prior to surgical exploration. Preoperative serum 
samples from dogs that underwent surgery for ORS were evaluated. 
Results showed that 25 dogs were positive for both AMH and P4, 
whereas 23 dogs were positive for either AMH or P4 or had incon- 
clusive hormone levels. Although ovarian tissue was not found in  
5 dogs that were positive for both hormones, none of the dogs with 
histologically confirmed ORS were negative for both AMH and P4. 
The authors concluded that the combined tests can be an effective 
assay for diagnosing ORS in dogs. 

Source
Place NJ, Cheraskin JM, Hansen BS. Evaluation of combined assessments of serum 
anti-Müllerian hormone and progesterone concentrations for the diagnosis of ovarian 
remnant syndrome in dogs. J Am Vet Med Assoc. 2019;254(9):1067-1072.

Advantage Multi® for Cats 
(10% imidacloprid + 1% moxidectin)
BRIEF SUMMARY: Before using Advantage Multi® for Cats 
(imidacloprid+moxidectin), please consult the product insert, 
a summary of which follows:
CAUTION: Federal (U.S.A.) Law restricts this drug to use by 
or on the order of a licensed veterinarian.
INDICATIONS: Cats: Advantage Multi for Cats is indicated 
for the prevention of heartworm disease caused by 
Dirofilaria immitis. Advantage Multi for Cats kills adult fleas 
(Ctenocephalides felis) and is indicated for the treatment of 
flea infestations. Advantage Multi for Cats is also indicated 
for the treatment and control of ear mite (Otodectes cynotis) 
infestations and the intestinal parasites species Hookworm 
(Ancylostoma tubaeforme) and Roundworm (Toxocara 
cati). Ferrets: Advantage Multi for Cats is indicated for 
the prevention of heartworm disease in ferrets caused by 
Dirofilaria immitis. Advantage Multi for Cats kills adult fleas 
(Ctenocephalides felis) and is indicated for the treatment of 
flea infestations on ferrets.  
WARNINGS: 
Cats: Do not use on sick, debilitated, or underweight cats.  
Do not use on cats less than 9 weeks of age or less than 2 
lbs. body weight. 
Ferrets: Do not use on sick or debilitated ferrets.
HUMAN WARNINGS: Not for human use. Keep out of the 
reach of children.  Children should not come in contact with 
the application site for 30 minutes after application. Causes 
eye irritation. Harmful if swallowed. Do not get in eyes or on 
clothing. Avoid contact with skin. Wash hands thoroughly 
with soap and warm water after handling. If contact with 
eyes occurs, hold eyelids open and flush with copious 
amounts of water for 15 minutes. If eye irritation develops or 
persists, contact a physician. If swallowed, call poison control 
center or physician immediately for treatment advice.  Have 
person sip a glass of water if able to swallow. Do not induce 
vomiting unless told to do so by the poison control center 
or physician. People with known hypersensitivity to benzyl 
alcohol, imidacloprid, or moxidectin should administer the 
product with caution. In case of allergic reaction, contact a 
physician. If contact with skin or clothing occurs, take off 
contaminated clothing. Wash skin immediately with plenty 
of soap and water. Call a poison control center or physician 
for treatment advice. The Safety Data Sheet (SDS) provides 
additional occupational safety information. For a copy of the 
Safety Data Sheet (SDS) or to report adverse reactions call 
Bayer Veterinary Services at 1-800-422-9874.  For consumer 
questions call 1-800-255-6826.
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None of the dogs with  
histologically confirmed  
ovarian remnant syndrome  
were negative for both  
Anti-Müllerian hormone  
and progesterone.

50  cliniciansbrief.com  September 2019

FROM PAGE TO PATIENT

http://www.cliniciansbrief.com
www.layersofmulti.com


*Treats and controls roundworms and hookworms in cats.  
CAUTION: Federal (U.S.A.) law restricts Advantage Multi® for Cats to use by or on the order of a licensed veterinarian. WARNINGS: Do not use on sick or debilitated 
cats or ferrets. Do not use on underweight cats. (See ADVERSE REACTIONS.) Do not use on cats less than 9 weeks of age and cats or ferrets less than 2 lbs. body 
weight. PRECAUTIONS: Avoid oral ingestion. HUMAN WARNINGS: Children should not come in contact with the application site for 30 minutes following application.

©2019 Bayer, Shawnee Mission, Kansas 66201
Bayer, the Bayer Cross and Advantage Multi are registered trademarks of Bayer.  AM191081

Bring multi-layered parasite protection to the cats in your care.
Visit LayersofMulti.com or contact your Bayer Sales Representative.

Experience the many layers  
of Advantage Multi® for Cats

 (imidacloprid + moxidectin)

N
o. 1 cause of ear infections in

 c
at

s

Treats ear mites

He
artw

orm disease prevention

that works all month lo
ng

Treats and controls

intestinal worms*

Fl
eas don’t have to bite to die

Kills through contact

Protect your patients and encourage compliance with Advantage Multi® for Cats, 
featuring four kinds of parasite prevention in a simple monthly dose. 

47830-25_Multi_Cat_FullPgAd_CLINICIANS BRIEF_FA.indd   1 5/15/19   9:49 AM

See page 50 for product information summary.

www.layersofmulti.com


Introduction
Although cats are more resistant than dogs to adult Dirofilaria 
immitis infection, they are nonetheless susceptible.1,2 Because 
cats may display only transient and/or vague clinical signs and 
heartworm disease can be di� icult to diagnose, the prevalence 
of feline heartworm disease is likely underestimated.1-3

Feline vs Canine Heartworm Disease
Many of the di� erences between feline and canine heartworm 
disease are likely due to the robust feline immune response to 
D immitis.1 Unlike dogs, cats develop heartworm-associated 
respiratory disease (HARD), which is attributed to the migration 
and death of the immature worms in the pulmonary arterial 
vessels.1,2 This has been demonstrated in 2 recent studies, in 
which heartworm-infected cats were treated at day 70, killing 
the immature worms before they could mature to adults. 
Despite the lack of adult heartworm infection, the studies found 
that the cats still had radiologic and histopathologic changes 
consistent with HARD, which persisted up to 18 months post-
infection.4,5 Thus, preventing adult and immature worms is 
critical in cats. Advantage Multi® for Cats (imidacloprid + 
moxidectin) provides heartworm disease prevention and is 
e� ective against the L3 and L4 larval stages of D immitis before 

The Elusive Feline 
Heartworm Diagnosis

Clinical Report
Sponsored by Bayer Animal Health

the parasite matures to the adult stage.6 Unlike dogs, cats 
exhibit minimal clinical signs associated with live mature worms, 
potentially because the live adult worms suppress the feline 
immune response.1,2 Dead adult worms, however, may cause 
severe and potentially fatal complications from ensuing 
thromboembolic disease, which is o� en magnified by the 
relatively small size of cats.1,2

When clinical signs of feline heartworm disease are exhibited, 
their presentation can be highly variable, ranging from general 
malaise, to intermittent coughing or vomiting, to sudden 
collapse.1,2 Further complicating diagnosis, microfilaremia 
testing is typically negative, and antigen and antibody tests are 
less reliable in cats than in dogs.1-3 

Serology Challenges
Early detection of heartworm disease in cats is important 
because HARD occurs before the female worm matures—even 
if none of the worms reach maturity.2,4,5 However, heartworm 
antigen tests in cats have poor sensitivity, sometimes as low as 
50%.2 With lower worm burdens found in cats, single-female or 
male-only heartworm infections are common, and sensitivity 
of the antigen test decreases further if fewer than 3 female 
worms are present.2,3 

Antibody tests are likewise unreliable, with false-positive and 
false-negative results being common. Approximately 15% to 
25% of cats with adult heartworm infection are antibody-
negative,7 wheras up to 30% of cats on heartworm preventives 
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that are exposed to D immitis will convert to an antibody-
positive state without developing a mature infection or 
heartworm-related disease.7 In addition, because each test 
detects di� erent larval stages, they have variable sensitivity.

Heat Pretreatment: 
Another Dimension to Antigen Tests
Questions have recently been raised regarding antigen-immune 
complexes causing false-negative results on both canine and 
feline heartworm antigen tests. A recent literature review 
showed that 6% to 38.7% of dogs positive for microfilariae had 
negative antigen tests.3 Because studies have shown that some 
of these tests can become positive a� er heat treatment, it is 
thought that immune complexes block the antigen from 
reacting with the test and that the application of heat may 
release this antigen.3 Cats are thought to be especially suscepti-
ble to this phenomenon because of their strong early immune 
reaction and high antibody levels.3,8 Five of 6 cats with con-
firmed heartworm infection were shown to become positive 
for heartworm antigen a� er heat treatment.8

In addition to these data, this review summarized data from 162 
dogs that had been tested for both microfilariae and for antigen 
pre- and post-heating.3 Test results before the application of 
heat showed that 21 dogs were positive for heartworm; of these, 
14 were positive for only antigen, 6 were positive for only 
microfilariae, and 1 was positive for both. A� er heating the 
samples, 33 dogs were positive for only antigen, and all 6 dogs 
that were positive for microfilariae became positive on both 
tests. The authors proposed that the amicrofilaremic dogs that 
converted to positive status a� er heat pretreatment had early 
infections, as heat treatment can help detect infections earlier.3

Based on these results, the authors recommended that heat 
pretreatment be considered as an adjunct diagnostic, especially 
when test results are contradictory. However, because some 
studies have suggested that heat pretreatment may increase the 

PRODUCT INFORMATION
h Moxidectin 1% is quickly absorbed transdermally, targeting 

ear mites and intestinal parasites and preventing heartworm 
disease; imidacloprid 10% acts topically and targets fleas.

h Cats achieve steady state serum levels a� er 4 consecutive 
monthly doses of Advantage Multi® for Cats12

likelihood of false-positive results, potentially cross-reacting 
with Spirocerca lupi or Angiostrongylus vasorum, the authors 
recommended interpreting preheated results with caution in 
places where these parasites are endemic.3,9

Conclusion
Clinical recognition and diagnosis of heartworm disease in cats is 
challenging. If clinical suspicion is high despite negative antigen 
test results, the 2018 updates to the American Heartworm 
Society guidelines recommend preheating the test sample.10 
Routine preheating, however, is not recommended because it is 
against label instructions of some in-house antigen tests.10

Treatment options for heartworm-infected cats are limited, 
and adulticide treatment using melarsomine hydrochloride is 
not recommended.1,7 With diagnosis di� icult and treatment 
options lacking, prevention is critical. Thus, use of a year-
round heartworm preventive such as Advantage Multi® for 
Cats, regardless of lifestyle (ie, indoor and/or outdoor), is 
recommended. Advantage Multi® for Cats can be administered 
year-round at monthly intervals to prevent heartworm 
disease.1,2,7,11 
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Contaminated Biocides 
J. Scott Weese, DVM, DVSc, DACVIM
Ontario Veterinary College

In the Literature
Wong JK, Chambers LC, Elsmo EJ, et al. Cellulitis caused by the 
Burkholderia cepacia complex associated with contaminated 
chlorhexidine 2% scrub in five domestic cats. J Vet Diagn Invest. 
2018;30(5):763-769.

FROM THE PAGE …

This study describes a cluster of soft tissue infections in cats caused by Burkholderia 
cepacia complex (BCC), a gram-negative bacterial group related to and previously known as 
Pseudomonas cepacia. Resistance to biocides (eg, chlorhexidine) is a common property of BCC.1-4 

Although BCC infections are uncommonly reported in animals, there have been ample reports 
of clusters of infections in humans from contaminated substances (eg, surgical preparation 
solutions, wash solutions, catheter flushes).1-5

In this study, BCC infections were identified in 5 cats in a clinic over an 18-month period. Concerns 
were not identified until late in the cluster, and cultures were not submitted early in the course of 
disease for the first 4 cases. Once the fifth case was identified, culture of various clinic supplies 
was performed; the bacterium was isolated from 3 chlorhexidine bottles (ie, 1 stock 2% chlorhexi-
dine scrub bottle, 2 diluted with tap water). Similar antimicrobial susceptibility results suggest 
that the bacterium from the chlorhexidine bottles and the cats was the same. All infected cats 
had open wounds, and inoculation of BCC during wound care was suspected to be the source  
of infection. It is possible that contamination was present in the clinic throughout the 18-month  
outbreak period, and the low number of confirmed infections could have been due to the  
organism’s limited virulence. Failure to identify additional cases due to unsubmitted culture 
specimens or due to the inherent difficulty in isolating this bacterium are other potential reasons 
for the low number of confirmed infections.

Although uncommon in veterinary medicine, clusters of infections resulting from contaminated 
biocides, particularly surgical preparation solutions, occur  6,7 and are likely underreported. When 
containers (eg, bottles, dishes containing presoaked surgical gauze) are refilled, are opened, or 
have contact with hands, there is a chance of transfer of environmental organisms such as BCC. 
The cumulative chance of contamination with a biocide-resistant bacterium increases over time 
and, in some situations, can lead to hospital-associated infections.

FROM PAGE TO PATIENT

54  cliniciansbrief.com  September 2019

http://www.cliniciansbrief.com


… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Biocides (eg, chlorhexidine) can become contaminated 
with resistant bacteria, particularly if containers or 
bottles are repeatedly refilled and handled without 
sterilization.

2   Identification of infection caused by bacteria that can 
contaminate biocides (eg, Burkholderia spp, Serratia 
spp, Bacillus spp, Stenotrophomonas spp) should prompt 
investigation of possible sources.

3   Review of biocide-handling practices, particularly use of 
containers of presoaked gauze and refillable biocide 
bottles, is recommended to reduce the risk for 
contamination.8

4   Culture of potential hospital-associated infections is 
important to promptly identify clusters of infection and 
allow for early intervention. n
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CONSULT THE EXPERT h BEHAVIOR   h PEER REVIEWED

or self-directed. The pathophysiology of canine CD is 
likely multifactorial, considering the range of clinical 
presentations. Manifestation of CD may be partly dic-
tated by genetics due to breed predilections (Table 1, 
next page), and CD incidence may be higher in specific 
pedigrees.2,4 Geneticists have identified an allele in 
Doberman pinschers with flank sucking that occurs 
more frequently in affected dogs.5 

Neuroimaging studies of dogs with CD have demon-
strated altered function in the subcortical region of the 
brain, including the cortico-striato-thalamo-cortical 
pathways implicated in human obsessive-compulsive 
disorder.6 These brain regions are associated with sero-
tonergic and dopaminergic systems; in a study, dogs 
with CD had lower serotonin-receptor binding as com-
pared with dogs in an unaffected control group.6 Dogs 
with CD treated with serotonergic and dopaminergic 

Canine compulsive disorder (CD) involves 
abnormal, repetitive behavior resulting from 
anxiety or stress without an apparent inciting 
trigger and when other physical or behavioral 
causes have been excluded.1,2

Background & Pathophysiology
CD behavior may be self-reinforcing and difficult to 
interrupt without physical intervention, which may 
cause physical injury. Intensity and/or frequency of the 
behavior typically disrupts daily functions. Approxi-
mately 2% to 5% of patients seen by veterinary behav-
iorists are diagnosed with CD3; however, CD may be 
underdiagnosed in the general population because 
owners may not seek help until the behavior is severe.

Clinical characteristics of CD can include a diverse 
group of behaviors (Table 1, next page) and can be  
classified as locomotor, visual or hallucinatory, oral,  

d  FIGURE 1  A 10-year-old neutered male golden retriever that 
repetitively licked his right pelvic limb for several months. The dog 
was painful on lumbosacral palpation and exhibited significant nail 
wear and quick exposure due to scuffing of both pelvic limbs. The 
repetitive licking was attributed to pain and stopped after the dog 
was treated with NSAIDs and paw coverings were applied during 
walks. Medical differentials, including sources of pain or discomfort, 
should be ruled out before making a diagnosis of CD, especially in 
senior dogs or those with recent onset of repetitive behavior.

CD = compulsive disorder

Canine 
Compulsive 
Disorder
Karen Lynn C. Sueda, DVM, DACVB
VCA West Los Angeles Animal Hospital
Los Angeles, California
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drugs (eg, clomipramine, fluoxetine) have shown 
improved clinical signs,7-13 which supports the role 
neurotransmitters play in dogs with CD.

Learning can affect development and continuation 
of CD.14 Situations that incite anxiety, frustration, 
and/or conflict may cause engagement in displace-
ment or redirected behavior (Table 2), which can 
reduce anxiety and provide a coping mechanism 
that may result in recurring and repetitive behav-
ior. Pet owners may also perpetuate the behavior 
through inadvertent reinforcement.14 Over time, 
the behavior may become ingrained and uncou-
pled from the original trigger. 

It is unknown if dogs have recurrent, distressing 
thoughts (ie, obsessions) that may compel perfor-
mance of repetitive behavior, so use of the term 
obsessive as it applies to dogs with CD has fallen out 
of favor. Similarly, use of the term compulsive to 
describe any repetitive behavior is discouraged to 
avoid unintentionally dissuading investigation of 
other physical or psychological causes of abnormal 
repetitive behavior.

History & Clinical Signs
Clinical signs often manifest before a dog is 1 year 
of age.2,4,8 The median age of onset is <1 year for 
tail chasing and flank sucking2,4 and >1 year for 

TABLE 1

CHARACTERISTICS OF CANINE COMPULSIVE DISORDER2

Category Repetitive  
Behavior

Breed Predilections Possible Concurrent Physical 
Examination Findings

Physical Differential 
Diagnoses*

Locomotor Circling/ 
spinning 
Tail chasing
Pacing

German shepherd dogs 
Bull terriers
Australian cattle dogs

Muscular, orthopedic, or neuro-
logic repetitive stress injuries
Difficulty maintaining weight
Self-injury from tail biting

Lumbosacral or other 
neurologic disease  
Orthopedic disease
Seizures†

Visual or 
hallucinatory

Light or shadow 
chasing
Fly snapping

Cavalier King 
Charles spaniels
Border collies
Terriers

Cervical pain secondary to chronic 
cervical hyperflexion or extension 
Nasal or nasal planum abrasions
Repetitive stress injuries from 
pouncing

Syringomyelia
Ocular disease

Oral Pica
Licking

Possibly large-breed 
dogs 

GI disease 
Foreign body ingestion 
Fractured or worn teeth

Polyphagia
Iron deficiency 
GI disease
Pruritus and/or allergies

Self-directed or 
self-injurious

Flank sucking  
Hind checking  
Acral lick dermatitis

Doberman pinschers
Schnauzers
Large-breed dogs

Self-inflicted excoriation or injury
Alopecia or pyoderma 
Repetitive stress injuries from 
spinal flexion

Flank sucking: neurologic 
disease, GI disease
Hind checking: neurologic 
disease, uroliths  
Acral lick dermatitis: previous 
injury, foreign body, osteoar-
thritis, dermatologic disease

*Pain and neurologic disorders (eg, seizures) are physical differentials for all repetitive behaviors. 
†Seizures have been specifically implicated as a cause of tail chasing in bull terriers.20
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acral lick dermatitis.2,13 Dogs with CD may not be 
presented until the dog is older because owners 
may consider repetitive behavior in young dogs  
to be normal and not seek treatment until the 
behavior intensifies.1

Physical examination and diagnostic testing may 
reveal abnormalities secondary to chronic CD 
behavior (Table 1). Behavior comorbidities (eg, 
separation anxiety, aggression, generalized anxi-
ety, attention-seeking disorder) are also common. 
In a study, 75% of dogs diagnosed with CD had a 
concurrent behavior disorder diagnosis.8 

Diagnosis
CD is a diagnosis of exclusion; behavioral diagnoses 
can only be made after physical causes of repetitive 

behavior have been ruled out (Figure 1, page 57). 
Table 1 includes a brief list of medical differentials 
for various canine compulsive behaviors.

A thorough behavior history—including, but not 
limited to, a description or documentation of the 
behavior (ideally, a video), initiating factors,  
situations in which the behavior is likely to occur, 
owner response, and previous treatment attempts 
and degree of success—should be obtained before a 
diagnosis is made. Behavior history forms are avail-
able (see Suggested Reading, page 83) and can be 
useful for identification of comorbid behavior  
disorders. 

CD = compulsive disorder

TABLE 2

DEFINITIONS & EXAMPLES OF DIFFERENTIAL  
DIAGNOSES FOR REPETITIVE BEHAVIOR2

Differential Diagnosis Definition Example

Displacement behavior Normal behavior displayed at inappropri-
ate times, or out of context, in response to  
anxiety-provoking events 

Dog with noise aversion that spins during 
fireworks

Redirected behavior Behavior incited by one target but directed 
at another

Pruritic dog that licks inside of an Elizabe-
than collar when it cannot lick itself

Vacuum activity Behavior performed in absence of normal 
stimuli required for that behavior

Border collie that runs laps when not 
exercised

Stereotypy Repetitive, unvarying behavior with no 
apparent goal or function displayed by 
captive animals lacking appropriate 
enrichment or outlets 

Dog confined to a small kennel without toys 
or social contact that jumps on the door in 
an invariant pattern

Audience-responsive behavior Operant-conditioned behavior performed 
to solicit interaction with humans and in 
the presence of a human and has past 
reinforcement

Light-chasing dog that stops when owner 
leaves and has historically been offered a 
toy when it chased lights

Continues h
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Not all repetitive behavior is compulsive; differen-
tial diagnoses for repetitive behaviors are listed and 
defined in Table 2, previous page. An audience- 
responsive component should be considered if 
there is a history of reinforcement and if the 
behavior primarily occurs in the presence of 
humans, stops when the owner walks away, or 

stops when the dog receives a reward. Displace-
ment behavior (eg, a dog licking its paw when 
alone) typically occurs during stressful situations 
and remains linked to an anxiety-provoking event 
but can evolve into CD with repetition or addi-
tional stress. 

After physical and alternative behavior explana-
tions have been excluded, an abnormal repetitive 
behavior that affects a dog’s quality of life may be 
attributed to CD (Figure 2).

Treatment & Management
Treatment of CD can include providing owner  
education, minimizing repetitive behavior, rein-
forcing alternative behavior, and/or alleviating 
patient stress.

Punishment-based training should not be used,  
as it can increase aggression, the likelihood for 
injury,15 and anxiety, which may exacerbate CD 
behavior.2 Pet owners may be less likely to use 
punishment-based training if educated that CD is 
associated with anxiety, not dominance behavior 
or lack of training.

To prevent unintentional reinforcement of CD 
behavior, pet owners should not provide or remove 
positive reinforcements (eg, attention, food, toys) 
when the dog engages in repetitive behavior. 
Because CD behavior becomes more ingrained the 
more frequently it is practiced, treatment should 
focus on behavior prevention. Pet owners can 
identify situations in which CD behavior is likely 
to occur to help with avoidance (eg, restricting 
yard access to prevent the dog from repetitively 
running laps around the perimeter).

Dogs should be taught an alternative behavior that 
can be cued and reinforced when the compulsive 
behavior is likely to occur. Dogs that pace may be 
encouraged to fetch an object. Dogs that shadow 
chase may be rewarded for lying down with their 
chin on the floor. Dogs with pica may be fed exclu-
sively from puzzle toys, which also provide mental 
enrichment. 

d  FIGURE 2 A 7-year-old neutered male dachshund with a 
6-year history of circling and tail chasing. Although situations 
that caused the dog excitement (eg, noise, visitors) initiated 
bouts of circling, he would also circle when alone and in the 
absence of identifiable triggers (see Video). MRI of the brain 
was unremarkable, but spinal MRI revealed severe right-sided 
disk herniation from L6 to L7. Clinical signs did not improve 
following dorsal lumbosacral decompression surgery and 
treatment with NSAIDs on recovery. A diagnosis of CD with 
intervertebral disk disease secondary to chronic circling was 
made. Clomipramine (2 mg/kg q12h) and a behavior 
modification plan were implemented. Circling decreased in 
frequency and intensity but occasionally occurred in periods 
of heightened stress (eg, crying baby).

A

B
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Pet owners should not interact with their pet in  
an inconsistent manner (eg, when a dog jumps in 
greeting and is alternately praised and punished). 
Inability to predict how a human will respond may 
cause the dog to feel anxious, confused, and/or 
frustrated; consistent, predictable interactions can 
help alleviate stress. A cue–response–reinforcement 
pattern in which a cue (eg, sit command) is given, 
the dog responds (eg, dog sits), and the desired 
behavior is reinforced (eg, a treat is given) is recom-
mended. The consequence of undesirable behavior 
should be withdrawal of attention (eg, owner walks 
away when the dog jumps up).

Environment modification and/or physical 
restraint may be necessary to prevent engagement 
in CD behavior. Opaque privacy film on reflective 
surfaces can reduce light chasing. Dogs that pace 
in the yard can eliminate while on a leash. Barri-
ers (eg, baby gates, pens, crates, tethers) can pre-
vent access to trigger environments and restrict 
movement, which can minimize repetitive loco-
motor behavior. Dogs with self-injurious behavior 
may require basket muzzles, bandages, or Elizabe-
than collars, although the CD behavior may recur 
once these are removed.2

Because CD is associated with anxiety, psychophar-
maceuticals that affect serotonin can reduce the fre-
quency and intensity of CD behavior. Clomipramine 
(1-2 mg/kg PO q12h), a primarily serotonergic tri-
cyclic antidepressant, has been the drug of choice 
to treat CD and has shown efficacy in the treatment 
of tail chasing in terriers and other repetitive 
behaviors.8-11 Fluoxetine (1-2 mg/kg PO q24h), a 
selective serotonin reuptake inhibitor, has been 
shown to be as effective as clomipramine in the 
treatment of tail chasing in dogs11 and more effec-
tive than placebo in the treatment of acral lick der-
matitis.13 In a placebo-controlled clinical trial, 
owners of dogs given fluoxetine were significantly 
more likely to report a reduction in the perceived 
severity (ie, absent, mild, moderate, severe, very 
severe) of their dog’s CD behavior than owners of 
dogs given placebo; however, a significant differ-
ence in frequency and duration of CD behavior 

between fluoxetine- and placebo-treated groups 
was not found.12 Doses of clomipramine and fluox-
etine used to treat CD varied between studies.9-13 
One study reported that, although not definitively 
determined in dogs, clomipramine at 3 mg/kg  
PO q12h significantly reduced the severity of CD 
behavior.10 In another study, clomipramine  
was increased above the initial starting dose  
(1-2 mg/kg PO q12h) in 3 of 18 dogs to reduce  
tail chasing.9 In humans, treatment of obsessive- 
compulsive disorder typically requires higher 
doses of pharmaceutical agents as compared with 
other anxiety disorders.16 

There are no FDA-approved medications for CD 
treatment in dogs. Because medications to treat 
CD behavior are extra-label, informed owner  
consent should be obtained, particularly because 
higher doses may be necessary in some patients 
and there may be a higher risk for adverse effects. 
Caution should be taken in dogs with cardiovascu-
lar disease. In humans, tricyclic antidepressants 
(eg, clomipramine) are associated with adverse 
cardiovascular effects (eg, arrhythmias) and pro-
longation of the QT interval on ECG.17 In a study of 
dogs, serum clomipramine concentration was pos-
itively correlated with an increase in P-wave dura-
tion but was not significantly correlated with QT 

VIDEO
Scan the QR code to watch a video of a dachshund 
exhibiting tail chasing. 

Using QR codes from your mobile 
device is easy and quick!

Simply focus your phone’s camera on 
the QR code as if taking a picture (but don’t click!).  
A notification banner will pop up at the top of your 
screen; tap the banner to view the linked content.
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interval.18 However, in a drug safety study, brady-
cardia and arrhythmias were observed in some 
dogs that received ≤20 mg/kg/day for 6 months.19

Prognosis
Prognosis for CD is guarded to fair, and owner 
expectations should be managed. Reduction of the 
severity and frequency of CD behavior is a realistic 
treatment goal, as it is unlikely treatment will stop 
repetitive behavior completely. Treatment should 
focus on improving quality of life (eg, limiting 
self-injury, allowing opportunities for enjoyable 
activities, distracting from repetitive behavior). 

Clinical Follow-Up & Monitoring
Frequent communication between the clinician and 
pet owner is essential for monitoring the patient’s 
response to treatment and providing adjustments 
as needed. Situations that increase stress (eg, mov-
ing, new pet or household member) may trigger a 
relapse in CD behavior; owners should be encour-
aged to contact the clinician if necessary. Preemp-
tive intervention before CD behavior affects the 
dog’s or pet owner’s quality of life typically provides 
the highest likelihood for success for CD treatment 
in dogs. n

CD = compulsive disorder

Semintra® (telmisartan oral solution) 10 mg/mL

For oral use in cats only

Angiotensin II Receptor Blocker

Brief Summary: Before using SEMINTRA, please consult the product insert, a summary of 
which follows:

Caution: Federal law restricts this drug to use by or on the order of a licensed veterinarian.

Description: SEMINTRA (telmisartan oral solution) is a clear, colorless to yellowish viscous solution 
containing 10 mg/mL telmisartan.

Indication and Usage: SEMINTRA is indicated for the control of systemic hypertension in cats. The initial 
dose of SEMINTRA is 1.5 mg/kg (0.68 mg/lb) orally twice daily for 14 days, followed by 2 mg/kg (0.91 mg/
lb) orally once daily. The dose may be reduced by 0.5 mg/kg (0.23 mg/lb) increments to a minimum of 
0.5 mg/kg (0.23 mg/lb) orally once daily to manage SEMINTRA-induced hypotension. SEMINTRA can be 
administered directly into the mouth, or next to or on top of a small amount of food. Do not mix into food.

SEMINTRA should be administered using the dosing syringe provided in the package. The dosing syringe fits 
onto the bottle and has 0.1 mL incremental marks. The dose should be rounded to the nearest 0.1 mL. After 
administration close the bottle tightly with the cap. Rinse the dosing syringe with water and let air dry.

If the cat vomits within 30 minutes of dosing, the cat may be re-dosed.

Information for Cat Owners: Adverse reactions can occur with use of SEMINTRA. The most common 
adverse reactions reported during the field studies included vomiting, diarrhea, lethargy, weight loss, 
anemia, and dehydration.

Contraindications: Do not use in cats with a hypersensitivity to telmisartan.

Human Warnings: Not for human use. Keep out of reach of children.

SEMINTRA is an angiotensin II antagonist/angiotensin receptor blocker (ARB). Pregnant women should 
avoid contact with SEMINTRA because substances that act on the renin-angiotensin-aldosterone system 
(RAAS) such as angiotensin receptor blockers (ARBs) can cause fetal and neonatal morbidity and death 
during pregnancy in humans.

Precautions: SEMINTRA can cause mild anemia or non-regenerative anemia. Cats should be monitored 
for anemia when initiating treatment with SEMINTRA.

SEMINTRA may cause inappetence and weight loss in some cats. Cats should be monitored for weight 
loss when initiating treatment with SEMINTRA. Use with caution in cats with a history of vomiting, 
inappetence, or weight loss.

SEMINTRA has not been evaluated in cats with systolic blood pressure >200 mmHg.

The safe use of SEMINTRA in cats with hepatic disease has not been evaluated. SEMINTRA is 
metabolized by the liver.

The safe use of SEMINTRA has not been evaluated in cats less than 9 months of age, or in cats that are 
pregnant, lactating, or intended for breeding. See Human Warnings.

The safe use with other anti-hypertensive medications has not been evaluated.

Adverse Reactions: The safety of SEMINTRA was evaluated in a 28-day field study in 192 cats. Adverse 
reactions that occurred include vomiting 46 (24.0%), diarrhea 18 (9.4%), lethargy 13 (6.8%), weight loss 
13 (6.8%), decreased appetite/inappetence 13 (6.8%), non-regenerative anemia 11 (5.7%), dehydration 
10 (5.2%), retinal lesions (target organ damage) 4 (2.1%).

The long-term safety of SEMINTRA was evaluated in an open-label, 5-month field effectiveness and 
safety study in 107 cats that received at least one dose of SEMINTRA. Adverse reactions that occurred in 
this study are weight loss 37 (34.6%), vomiting 32 (29.9%), dehydration 18 (16.8%), non-regenerative 
anemia 17 (15.8%), anorexia 14 (13.1%), diarrhea 12 (11.2%), lethargy 12 (11.2%), decreased appetite/
inappetence 11 (10.3%), heart murmur 10 (9.3%), death, euthanasia, found dead 9 (8.4%), cough 8 
(7.5%), and retinal lesions (target organ damage) 6 (5.6%).

Nine cats died or were euthanized during the study. Three cats had progressive chronic kidney disease 
that may have been affected by telmisartan treatment, concurrent disease, or inadequate control of 
hypertension. The other six cats died of causes unrelated to treatment (e.g. neoplasia).

To report suspected adverse drug events, for technical assistance, or to obtain a copy of the Safety Data 
Sheet (SDS), contact Boehringer Ingelheim Vetmedica, Inc. at 1-866-638-2226. For additional information 
about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS or at http://
www.fda.gov/AnimalVeterinary/SafetyHealth.

Effectiveness: Effectiveness was demonstrated in a 28-day multi-center, controlled, randomized and 
masked field study in client-owned cats with hypertension, and in an open-label 5-month field study.

28-Day Field Study

In a 28-day study, 288 cats with hypertension (systolic blood pressure [SBP] 160-200 mmHg) were enrolled 
in the study and randomized to treatment with SEMINTRA (telmisartan oral solution) (n=192) or vehicle 
control (n=96). The study population included cats with hypertension associated with chronic kidney disease 
or controlled hyperthyroidism, or idiopathic hypertension. The per protocol population for effectiveness was 
141 SEMINTRA treated cats and 79 control cats. SEMINTRA was administered orally at 1.5 mg/kg twice 
daily for 14 days, then 2 mg/kg once daily until study end; the vehicle control was administered at a mL/
kg volume equivalent to SEMINTRA. The two primary variables for effectiveness were comparison of the 
SEMINTRA and control group mean SBP (mSBP) from baseline to Day 14, and a decrease in mSBP >20 
mmHg in the SEMINTRA group from baseline to Day 28. Cats with SBP >180 mmHg at Days 14 or 28 were 
rescued and removed from the study. There was a statistically significant difference between the mSBP for 
the SEMINTRA group compared to the control group at Day 14 (p=0.0005). At Day 14 the SEMINTRA group 
mSBP decreased by 23.2 mmHg, and the control group mSBP decreased by 7.3 mmHg. At Day 28, the 
SEMINTRA group mSBP decreased 23.9 mmHg compared to baseline.

5-Month Field Study

One hundred-seven cats from the SEMINTRA group that had successfully completed the 28-day study 
were enrolled in a 5-month open-label study. At the beginning of the 5-month study most cats were 
administered SEMINTRA at 2 mg/kg once daily. Cats that experienced hypotension (defined as SBP 
<120 mmHg) at 2 mg/kg once daily could have the SEMINTRA dose reduced to 1 mg/kg once daily. Cats 
that experienced hypotension at 1 mg/kg once daily could have the SEMINTRA dose reduced again to 
0.5 mg/kg once daily. Cats were evaluated for SBP, target organ damage (TOD; primarily assessed by 
retinal photographs), clinical pathology and adverse reactions. SBP was measured on Days 28, 56, 98, 
140 and 182 and retinal photographs and clinical pathology were collected on Days 28, 98 and 182. 
Seventy-three (68.2%) cats completed the study (Day 182), 8 cats were removed for hypertension (SBP 
>180 mmHg), 2 cats were removed for hypotension, 10 cats were removed by the owner or for owner 
non-compliance, 8 cats were removed for new or worsening TOD, and 6 cats were removed for adverse 
reactions unrelated to TOD. Twenty-six cats had dose reductions to 1 mg/kg once daily to manage 
hypotension. Of these 26 cats, 10 had an additional dose reduction to 0.5 mg/kg once daily.

NADA 141-501, Approved by FDA

Manufactured for:

Boehringer Ingelheim Vetmedica, Inc.  
St. Joseph, MO 64506, U.S.A.

SEMINTRA is a registered trademark of Boehringer Ingelheim Vetmedica GmbH, used under license.
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  Safe for long-term administration, 
with once-daily dosing after 14 days1
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NOCITA®

(bupivacaine liposome injectable suspension)
13.3 mg/mL
For local infiltration injection in dogs only 
Local anesthetic
Single use vial 

Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed 
veterinarian.

Before using this product, please consult the Product Insert, a 
summary of which follows:

Indication:
For single-dose infiltration into the surgical site to provide local postoperative 
analgesia for cranial cruciate ligament surgery in dogs.

Dosage and Administration:
NOCITA is for single dose administration only. A dose of 5.3 mg/kg (0.4 mL/
kg) is administered by infiltration injection into the tissue layers at the time of 
incisional closure for dogs. A single dose administered during surgical closure 
may provide up to 72 hours of pain control.

Contraindications:
Do not administer by intravenous or intra-arterial injection. If accidental 
intravascular administration occurs, monitor for cardiovascular (dysrhythmias, 
hypotension, hypertension) and neurologic (tremors, ataxia, seizures) adverse 
reactions. Do not use for intra-articular injection. In humans, local anesthetics 
administered into a joint may cause chondrolysis.

Warnings:
Not for use in humans. Keep out of reach of children. NOCITA is an amide 
local anesthetic. In case of accidental injection or accidental topical exposure, 
contact a physician and seek medical attention immediately. Wear gloves when 
handling vials to prevent accidental topical exposure.

Precautions:
Do not administer concurrently with bupivacaine HCl, lidocaine or other amide 
local anesthetics. A safe interval from time of bupivacaine HCl, lidocaine or 
other amide local anesthetic administration to time of NOCITA administration 
has not been determined. The toxic effects of these drugs are additive and 
their administration should be used with caution including monitoring for 
neurologic and cardiovascular effects related to toxicity. 

The safe use of NOCITA in dogs with cardiac disease has not been evaluated. 

The safe use of NOCITA in dogs with hepatic or renal impairment has not been 
evaluated. NOCITA is metabolized by the liver and excreted by the kidneys.
The ability of NOCITA to achieve effective anesthesia has not been studied. 
Therefore, NOCITA is not indicated for pre-incisional or pre-procedural  
loco-regional anesthetic techniques that require deep and complete sensory 
block in the area of administration.

The safe use of NOCITA in dogs for surgical procedures other than cranial 
cruciate ligament surgery has not been evaluated.

The safe use of NOCITA has not been evaluated in dogs younger than 5 months old. 

The safe use of NOCITA has not been evaluated in dogs that are pregnant, 
lactating or intended for breeding.

Adverse Reactions:
Field safety was evaluated in 123 NOCITA treated dogs. The most common 
adverse reactions were discharge from incision (3.3%), incisional inflammation 
(2.4%), and vomiting (2.4%).

Storage Conditions:
Unopened vials should be stored refrigerated between 36° F to 46° F (2° C to 8° C) 
NOCITA may be held at a controlled room temperature of 68° F to 77° F (20° C 
to 25° C) for up to 30 days in sealed, intact (unopened) vials. Do not  
re-refrigerate. Do Not Freeze.

How Supplied:
13.3 mg/mL bupivacaine liposome injectable suspension in 10 mL or 20 mL 
single use vial. 10 mL supplied in 4-vial carton. 20 mL supplied in a single vial 
carton and 4-vial carton.
NADA 141-461, Approved by the FDA
US Patent: 8,182,835; 8,834,921; 9,205,052

Manufactured for: Aratana Therapeutics, Inc., Leawood, KS 66211
Additional Information is available at www.aratana.com or by calling Aratana 
Therapeutics at 1-844-272-8262. NOCITA is a registered trademark of Aratana 
Therapeutics, Inc. © Aratana Therapeutics, Inc.
NOC-0089-2 August 2018 

NOCITA®

(bupivacaine liposome injectable suspension)
13.3 mg/mL
For use as a peripheral nerve block in cats only 
Local anesthetic
Single use vial 

Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed 
veterinarian.

Before using this product, please consult the Product Insert, a 
summary of which follows:

Indication:
For use as a peripheral nerve block to provide regional postoperative analgesia 
following onychectomy in cats.

Dosage and Administration:
NOCITA is for administration only once prior to surgery. Administer 5.3 mg/kg 
per forelimb (0.4 mL/kg per forelimb, for a total dose of 10.6 mg/kg/cat) as a 
4-point nerve block prior to onychectomy. Administration prior to surgery may 
provide up to 72 hours of pain control.

Contraindications:
Do not administer by intravenous or intra-arterial injection.If accidental 
intravascular administration occurs, monitor for cardiovascular (dysrhythmias, 
hypotension, hypertension) and neurologic (tremors, ataxia, seizures) adverse 
reactions. Do not use for intra-articular injection. In humans, local anesthetics 
administered into a joint may cause chondrolysis.

Warnings:
Not for use in humans. Keep out of reach of children. NOCITA is an amide 
local anesthetic. In case of accidental injection or accidental topical exposure, 
contact a physician and seek medical attention immediately. Wear gloves when 
handling vials to prevent accidental topical exposure.

Precautions:
Do not administer concurrently with bupivacaine HCl, lidocaine or other amide 
local anesthetics. A safe interval from time of bupivacaine HCl, lidocaine or 
other amide local anesthetic administration to time of NOCITA administration 
has not been determined. The toxic effects of these drugs are additive and 
their administration should be used with caution including monitoring for 
neurologic and cardiovascular effects related to toxicity. 

The safe use of NOCITA in cats with cardiac disease has not been evaluated. 

The safe use of NOCITA in cats with hepatic or renal impairment has not been 
evaluated. NOCITA is metabolized by the liver and excreted by the kidneys.

The safe use of NOCITA in cats for surgical procedures other than onychectomy 
has not been evaluated. 

The safe use of NOCITA has not been evaluated in cats younger than 5 months old. 

The safe use of NOCITA has not been evaluated in cats that are pregnant, 
lactating or intended for breeding.

Adverse Reactions:
Field safety was evaluated in 120 NOCITA treated cats. The most common 
adverse reactions were elevated body temperature (6.7%), surgical site 
infection (3.3%), and chewing/licking of surgical site (2.5%).

Storage Conditions:
Unopened vials should be stored refrigerated between 36° F to 46° F (2° C to 8° C) 
NOCITA may be held at a controlled room temperature of 68° F to 77° F (20° C 
to 25° C) for up to 30 days in sealed, intact (unopened) vials. Do not  
re-refrigerate. Do Not Freeze.

How Supplied:
13.3 mg/mL bupivacaine liposome injectable suspension in 10 mL or 20 mL 
single use vial. 10 mL supplied in 4-vial carton. 20 mL supplied in a single vial 
carton and 4-vial carton.
NADA 141-461, Approved by the FDA
US Patent: 8,182,835; 8,834,921; 9,205,052

Manufactured for: Aratana Therapeutics, Inc., Leawood, KS 66211
Additional Information is available at www.aratana.com or by calling Aratana 
Therapeutics at 1-844-272-8262. NOCITA is a registered trademark of Aratana 
Therapeutics, Inc. © Aratana Therapeutics, Inc.
NOC-0087-2 August 2018 
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* Cranial cruciate ligament

DOG INDICATION: For single-dose infi ltration into the surgical site to provide local postoperative analgesia for cranial cruciate ligament surgery in dogs.
CAT INDICATION: For use as a peripheral nerve block to provide regional postoperative analgesia following onychectomy in cats.
IMPORTANT SAFETY INFORMATION: NOCITA® (bupivacaine liposome injectable suspension) is for use in dogs and cats only. Do not use in dogs or 
cats younger than 5 months of age, that are pregnant, lactating or intended for breeding. Do not administer by intravenous or intra-arterial injection. 
Adverse reactions in dogs may include discharge from incision, incisional infl ammation and vomiting. Adverse reactions in cats may include 
elevated body temperature, infection or chewing/licking at the surgical site. Avoid concurrent use with bupivacaine HCl, lidocaine or other amide local 
anesthetics. See page 64 for product information summary. Please see the full Prescribing Information at nocita.aratana.com for more detail.

REIMAGINE THE
SOUND OF RECOVERY

Recovery care begins with NOCITA

NOCITA® (bupivacaine liposome injectable suspension) is the only
long-acting local anesthetic that controls post-op pain with one
dose for up to 72 hours, so canine CCL* and feline onychectomy
patients can recover comfortably and quietly.

11400 Tomahawk Creek Parkway, Suite 340, Leawood, KS 66211 1-844-272-8262 ©2019 Aratana Therapeutics, Inc. NOCITA is a registered trademark of Aratana Therapeutics, Inc. NOC-0246

Dysphoria doesn’t have to be part of the post-op experience.

See the difference at
nocita.aratana.com

www.nocita.aratana.com


PROCEDURES PRO h SURGERY, SOFT TISSUE h PEER REVIEWED

Dogs have 4 pairs of major salivary glands 
(ie, parotid, zygomatic, mandibular, sub- 
lingual). The major function of these glands 
is to lubricate the oral cavity to facilitate 
digestion and maintain overall health of the 
mouth. Saliva is predominantly composed 
of water but also contains mucus and 
enzymes; when saliva leaks from damaged 
or diseased ducts, a local inflammatory 
process begins and creates sialoceles, 
subcutaneous collections of saliva lined by 
thin-walled sacs of granulation tissue. 

In dogs, sialoceles occur most commonly in the cer-
vical and/or sublingual regions  1 but can also occur 
in the pharyngeal and zygomatic regions. Clinical 
signs associated with sialoceles include swelling, 
dysphagia, oral hemorrhage, and, in patients with 
pharyngeal sialoceles (see Pharyngeal Sialoceles), 

respiratory distress. Exophthalmos can be seen with 
zygomatic sialoceles. Although the exact cause of 
sialoceles is often unknown, a number of causes and 
associated factors exist and include trauma, foreign 
body, neoplasia, idiopathic causes, and sialolithiasis. 
Male dogs and standard poodles, German shepherd 
dogs, and dachshunds appear to be predisposed.1

Determining the location of the swelling is an 
important part of localizing the sialocele to the 
affected gland(s). For example, cervical and sublin-
gual sialoceles (ie, ranulas [see Ranulas]) are the 
result of rupture of one or both of the sublingual 
salivary glands. The sublingual salivary glands  
are the most commonly affected glands in most 
(>90%) sialocele cases in dogs.1 Cervical swelling 
can often be localized to one side by placing the  
dog in dorsal recumbency and allowing gravity to 
move the swelling to the affected side (Figure). In 
the case of ranulas, the affected side should be obvi-
ous on oral examination. Determining the side of 
origin may be more difficult in bilaterally affected 
dogs or those with large sialoceles. 

d  FIGURE Dog with a left-sided cervical sialocele. Gravity-
dependent swelling can be noted on the affected side.   

Ventral 
Approach to 
Sialoadenectomy
J. Brad Case, DVM, MS, DACVS
University of Florida 
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Diagnostic investigation should include a thorough 
oral examination, cervical and thoracic radiography 
or CT, CBC, serum chemistry profile, urinalysis, and 
fine-needle aspiration/cytology of the swelling. Sia-
loceles can often be diagnosed through visualization 
of a viscous, brown to blood-tinged mucoid fluid fol-
lowing fine-needle aspiration. Periodic acid–Schiff 
staining may be needed in some cases for definitive 
diagnosis. 

Most dogs with sialoceles are otherwise healthy and 
surgical excision can be performed following diag-
nostic investigation. Although simple drainage has 
been reported to be effective, it is associated with a 
high recurrence rate and should be avoided. Salivary 
gland removal should be performed before surgical 
drainage, as significant scar tissue and adhesions 
can form during surgical drainage due to irritation 
of adjacent tissue by the inflammatory saliva. Conse-
quently, complete removal of the affected glandular 
tissue during the initial surgery is critical. Dogs 
with large sialoceles and those that are bilaterally 
affected may require excision of both the right and 
left sublingual and mandibular salivary glands. 
Although the mandibular glands are typically not 
involved with sialoceles, their anatomic association 
with the affected sublingual gland(s) makes 
removal of both the mandibular and sublingual 
glands necessary. Dogs can undergo excision of 
both sublingual and mandibular glands without 
experiencing xerostomia, provided the parotid and  
zygomatic glands are left intact. 

The dissection of sialoceles can be challenging, as 
important neurovascular anatomy surrounds the 
salivary glands; for example, the mandibular lymph 
node is located immediately craniad and ventral to 
the sublingual and mandibular glands and could be 
mistaken for the salivary gland by an inexperienced 
clinician. Thus, it is critically important that the sur-
geon have a complete understanding of the relevant 
anatomy before considering sialoadenectomy in a 
clinically affected dog. Prognosis following sialocele 
excision, however, is excellent in most cases, with 
the risk for recurrence being <5% for an experi-
enced surgeon. Most dogs are stable and systemi-

cally healthy postoperatively, so fluid support 
beyond the time of voluntary eating is unnecessary. 
Intravenous opioid analgesics are rarely indicated 
beyond 24 to 48 hours after surgery. Nonsteroidal 
therapy for 3 to 5 days is typically adequate, pro-
vided there are no contraindications for their use.

Two surgical approaches—lateral approach and  
ventral mandibular approach—have been described 
for mandibular and sublingual gland excision. The 
lateral approach offers simpler dissection, whereas 
the ventral approach offers greater and simultane-
ous exposure of both the right and left mandibular 
and sublingual glands. Although either approach  
is acceptable if care is taken to ensure complete 
removal of the sublingual gland(s), extensive  
craniad dissection may be required in some cases; 
thus, the ventral approach is preferred by the 
author and described in this article. 

PHARYNGEAL SIALOCELES

Pharyngeal sialoceles are diagnosed through oropharyngeal examina-
tion and identification of lateral pharyngeal swelling containing sali-
vary fluid. Although rare, significant pharyngeal swelling can occur 
with disease and leakage of the sublingual salivary glands and may 
necessitate treatment. Drainage and marsupialization of sialoceles in 
the oropharynx is the most common treatment performed and can be 
combined with sialoadenectomy. Drainage and marsupialization can 
be effective, but if recurrence is observed, surgical removal of the 
affected mandibular and sublingual glands is indicated.   

RANULAS

Ranulas are diagnosed through visual observation of mucosal swelling 
ventral to the tongue base and adjacent to the frenulum. Ranulas typi-
cally develop secondary to injury of the polystomatic portions of the 
sublingual gland, which results in submucosal accumulation of saliva. 
Oral marsupialization can be attempted alone or in conjunction with 
sialoadenectomy. Ranulas should be incised and saucerized to expose 
the mucocele lining. The cut edges of the mucocele should be sutured 
to the sublingual mucosa, creating a stoma. Marsupialization is rarely 
curative as a sole treatment, and if recurrence is observed, surgical 
removal of the affected mandibular and sublingual glands is indicated.   
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STEP-BY-STEP
VENTRAL APPROACH  
TO SIALOADENECTOMY

WHAT YOU  
WILL NEED 

h  Standard general surgery 
pack with needle holders, 
DeBakey thumb forceps, 
Metzenbaum scissors, 
suture scissors, surgical 
blade, and hemostatic 
forceps

h  Medium self-retaining 
retractors (eg, Gelpi, 
Weitlaner) and 
electrosurgical pencil 

h  Sterile gauze, cotton tip 
applicators, and surgical 
suction

STEP 1
Place the patient in dorsal recumbency. This will cause the swelling to 
fall to the affected side unless bilateral or significantly swollen cervical 
sialoceles are present, in which case swelling may be present on the 
midline. 

If removing both the left and right glands, make the incision on the 
midline from the midmandible and extend it caudally 1 to 2 cm caudal  
to the palpable mandibular salivary glands. If removing only the left or 
right glands, direct the incision slightly to the affected side while 
extending it caudally. 

STEP 2
After incising the skin and subcutaneous tissue, palpate the affected 
gland. Palpation is generally easy but may be difficult in some cases,  
as the affected gland may be displaced dorsally along the patient’s  
neck due to dorsal recumbent positioning. To identify the affected 
sublingual/mandibular gland(s), use digital pressure along the 
patient’s neck to displace the gland ventrally and allow for easier 
palpation in the incision.  

PROCEDURES PRO h SURGERY, SOFT TISSUE h PEER REVIEWED
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STEP 4
Identify the caudolateral aspect of the digastricus muscle and isolate the duct to this level.  
Carefully isolate the mylohyoideus muscle—a thin muscle with fibers that run in a transverse 
orientation—with blunt dissection before incising it to avoid injury to underlying structures (eg, 
hypoglossal nerve, lingual nerve and artery). Then, incise the mylohyoideus muscle cranially to 
the midintermandibular region. 

STEP 3
Continue the approach carefully using a combination of sharp and blunt dissection through the 
mandibular/sublingual gland capsule until the glandular tissue is exposed. Apply gentle caudal 
traction to the mandibular gland with a stay suture or Allis tissue forceps, and continue the dis-
section cranially to the level of the digastricus muscle. The smaller and more friable sublingual 
gland is located at the cranial end of the mandibular gland; avoid direct traction on sublingual 
gland tissue. 

Author Insights 
It is important to isolate and 
dissect along the path of the 
mandibular/sublingual duct and 
to not use sharp dissection in an 
orientation other than parallel to 
the duct. Inadvertent transection 
of the duct/gland complex can 
cause incomplete removal and/or 
recurrence of the sialocele. The 
risk for incomplete removal with 
an experienced surgeon is low. 

Incision of the sialocele is required during dissection of the gland/duct. It is not 
necessary to excise the distended granulation tissue composing the sialocele, but 
incision of the tissue is required to isolate the affected region of the salivary gland. 
Suction of the mucoid salivary fluid can be accomplished by sterile in-house 
suction and a Frazier tip. 
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STEP 5
Insert hemostatic forceps from cranial to caudal 
under the digastricus muscle to grasp the gland/
duct complex (A). Exercise caution to limit con-
nective tissue being entrapped in the jaws of the 
forceps. Amputate the gland/duct caudal to the 
hemostatic forceps, and use the forceps to retract 
the gland/duct craniomedially under the digastri-
cus muscle. Identify the lingual nerve, and dissect 
and ligate the duct at the level of this nerve (B). 
Excise the remaining sublingual salivary tissue/
duct and submit for pathology.

STEP 6
Evaluate the surgical site for bleeding and address 
as needed. Use sterile saline to lavage the wound, 
and reappose the mylohyoideus muscle with a  
fine monofilament absorbable suture. Close the 
subcutaneous tissue in a simple continuous 
fashion with a fine monofilament suture, and close 
the skin with an intradermal or external pattern.

STEP 7
Continue intravenous fluid administration post- 
operatively and adjust to meet the demands of the 
patient. n

Reference
1.  Ritter M, Stanley B. Salivary glands. In: Tobias K, Johnston S, eds. 

Veterinary Surgery: Small Animal. St. Louis, MO: Elsevier Saunders: 
2012;1439-1447.
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Local burns involve <20% of total body surface area,3,8 
whereas severe burn injuries—excluding outermost  
epidermal superficial burns (eg, sunburns)—affect 
>20% of total body surface area.11 Severe burn injuries 
can be superficial partial-thickness, deep partial- 
thickness, or full-thickness and subdermal.

In veterinary medicine, no method to estimate total body 
surface area has been described. Because of the various 
sizes and body conformations in veterinary patients, 
attempts to estimate the total body surface area involved 
in burn injuries using human methodology and body 
diagrams can lead to estimation discrepancies.3,11 

Mild localized burns can result in local responses, and 
severe burn injuries can lead to life-threatening cardio-
vascular, respiratory, metabolic, and/or immunologic 
disorders.1-3,8-10,12 Localized responses consist of 3 zones 
of injury (ie, coagulation, stasis, hyperemia; Figure 1). 
The coagulation zone is the central area of maximum 
tissue damage and includes coagulation of proteins and 

Burns are painful injuries with partial or 
complete skin damage caused by heat (ie, 
thermal burn), chemicals, radiation, and/
or electricity.1-   4 Thermal burns are the most 
common burns in dogs and cats5 and can be 
caused by fire, liquids, and heating pads and 
other heating devices (eg, dryers, mufflers, 
stoves), among others.2,6,7  

Burn severity is classified according to the depth and 
size of injury (Table, next page).3,8 Superficial burns 
affect only the outermost epidermis, whereas superfi-
cial partial-thickness burns encompass the epidermis 
and superficial dermis. Deep partial-thickness burns 
involve the full-thickness epidermis and extend to the 
deep dermis. Full-thickness and subdermal burns affect 
the epidermis, dermis, and subcutaneous tissue and can 
include fat, tendons, muscle, bone, and interstitium.8-10 

d  FIGURE 1  Heating pad burn in a Chihuahua. The 3 zones of injury (ie, 
coagulation [gray arrow], stasis [white arrow], hyperemia [black 
arrow]) are visible. Photo courtesy of Dr. Becky Zaremba

Burns
Paulo Gomes, DVM, DACVD
Purdue University 
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irreversible tissue damage. The stasis zone is  
characterized by progressive thrombosis of sur-
rounding vessels and decreased tissue perfusion. 
Tissue recovery in the stasis zone is variable. The 
outermost zone is the hyperemia zone and has 
increased perfusion and good tissue recovery.1,12 

Systemic responses that release inflammatory 
mediators and cytokines occur with severe burns 
that affect ≥30% of total body surface area.13  
Cardiovascular derangements from burn shock 
can occur due to reduced cardiac output, fluid loss, 
and increased vascular resistance.3 Furthermore, 

an increase in basal metabolic rate and a down- 
regulation of cell-mediated and humoral immune 
responses can be associated with severe burn  
injuries.12,14 Smoke inhalation, an associated 
comorbid condition in housefire or campfire vic-
tims, can be associated with bronchoconstriction, 
hypoventilation, pneumonia, and respiratory dis-
tress.14 Metabolic disorders do not occur with local 
burn injuries.3 

History
When the burn is witnessed, history-taking should 
be straightforward. However, if the burn was not 

TABLE

CLASSIFICATION, CLINICAL SIGNS, & HEALING CHARACTERISTICS OF BURNS

Burn 
Depth

Cutaneous/
Subcutaneous 
Involvement

Wound  
Characteristics

Pain &  
Sensitivity

Healing &  
Scarring

Superficial Epidermis Erythematous
Blanches
Dry, flaky skin
Desquamation

Delayed pain Heals spontaneously  
within 3 to 5 days
No scarring

Superficial 
partial-thickness

Epidermis
Superficial dermis

Mottled-red appearance
Erythematous
Blanches
Moist
Edema
Blisters

Painful Heals spontaneously  
within 1 to 2 weeks 
Minimal scar 
formation

Deep 
partial-thickness

Epidermis
Dermis

Red to waxy-white appearance
Leather-like eschar
Erythema 
Blanches
Slow capillary refill time
Blisters often absent
Moist
Intense edema

Reduced sensitivity Slow healing or, with  
surgical intervention,  
heals within 2 to 3 
weeks
Hypertrophic 
scarring

Full-thickness 
and subdermal

Epidermis
Dermis
Subcutaneous 
tissue

White, tan, red to charred wound
Eschar formation
Dry and leathery skin
Hairs epilate easily
Does not blanch

Painless or painful 
only with deep 
pressure

Requires surgical 
intervention
Results in scarring,  
deformation, and 
tissue defects
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observed, skin damage may not be easily recog-
nized by the pet owner, and presentation can be 
delayed, which is not uncommon. Skin lesions  
can occasionally be associated with a recent event 
or procedure (eg, contact with heating pads in 
anesthetic procedures, radiation therapy, heat 
lamps, hair dryers). In cases of malicious burns, 
responses during history-taking may be evasive 
and inconsistent, with a lack of explanation or 
nonplausible cause given for the burn.2,4-7,12 

Clinical Signs
Superficial burns appear as erythematous, painful 
lesions with no blister formation or systemic 
involvement.11 The surface of these lesions is gen-
erally dry and flaky, blanches under pressure, and 
is prone to desquamation.3,11 

Superficial partial-thickness burns are character-
ized as erythematous, moist lesions with moderate 
edema.8 Fluid-filled blisters tend to form shortly 
after injury and may break open. These wounds 
are often exceptionally painful due to loss of epi-
dermal integrity and exposure of nerve endings.9 

Deep partial-thickness and full-thickness burns 
develop a leather-like eschar of dead tissue that  
separates from viable skin (Figure 2).3,10,15 In deep 
partial-thickness burns, edema is intense and sensi-
tivity to touch is reduced.9 Appearance is variable, 
with a mixed red to waxy white color. Blisters are 
often absent, and the wound surface is typically wet. 
Erythematous lesions still blanch but have a slow 
capillary refill time, and vascularity is compro-
mised.3,9,11 Full-thickness burn wounds have a vari-
able white, tan, or cherry red to black color and 
eschar formation. These wounds are dry and leath-
ery in appearance, and hair epilates easily. Lesions 
do not blanch under pressure due to thrombotic 
blood vessels and poor distal circulation. Full-thick-
ness burns may be painless or only have discomfort 
elicited with deep palpation and/or pressure due to 
complete destruction of nerve endings.9-11,16 

Patients with substantial nonsuperficial burns can 
develop burn shock within 24 to 48 hours. Burn 

shock is a result of hypovolemia and the release of 
inflammatory mediators.3 Fluid loss can lead to 
hemodynamic instability that manifests clinically 
as hypotension, cardiac arrhythmias, and 
decreased capillary refill time.11 

Diagnosis
If the patient has a dense overlying haircoat,  
severity and extent of injury may be difficult to 
interpret until thick adherent crusts become evi-
dent or a necrotic odor is noticed. Toxic epidermal 
necrolysis is one of the main differential diagnoses; 
other common differential diagnoses include  
erythema multiforme, epidermal and subepidermal 
autoimmune blistering diseases (eg, pemphigus 
vulgaris, bullous pemphigoid), ischemic dermatop-
athies, and pressure necrosis.5 Burn wound biopsy 
can be helpful in determining the cause of injury 
and extent of microbial infection, establishing 
anatomic depth of the injury, and evaluating the 
adequacy of surgical excision17,18; it also has medi-
cal, legal, and forensic value. 

Histologically, thermal and chemical burns are 
described as coagulation necrosis of the epidermis 
and deeper tissue. Electrical burns may display 

d  FIGURE 2 Same dog as in Figure 1. Localized deep partial-thickness 
wound 14 days after burn injury. The zone of maximum tissue damage 
characterized by leathery eschar formation can be noted. Photo courtesy 
of Dr. Becky Zaremba
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keratinocytes with stretched nuclei and fringed, 
elongated degenerated cytoplasm.2,5 

Initial assessment of burn patients should include 
identification of superficial, partial, and full- 
thickness burn wounds and assessment of the 
total body surface area affected. If the patient is  
a victim of severe burn injury and/or smoke  
inhalation, emergency care should be performed 
according to the Advanced Trauma Life Support 
guidelines (airway, breathing, and circulation; see 
Suggested Reading, page 78) and requires identifi-
cation of respiratory distress, cardiovascular 
derangements, and shock.11 

The Table, page 74, summarizes classification, 
clinical signs, and healing characteristics of burn 
wounds.

Treatment & Management
Patients with local and/or superficial burns can  
be managed as outpatients, whereas patients with 
severe burn injuries may require immediate  
intervention and hospitalization due to systemic 
imbalances.1,14 Burn wounds are initially clean but 
can be rapidly colonized by bacteria.1 Removal of 
debris, necrotic tissue, and loose skin is essential 
in any burn injury.2 Hydrotherapy can lessen the 

development of the coagulation zone and edema, 
can help with re-epithelialization and pain man-
agement,11 and is most helpful when performed 
within 2 hours of injury.2,8 Chilled (37.4°F-62.6°F 
[3°C-17°C]) water or saline should be applied to 
the wound for at least 15 to 30 minutes.2,8,11 
Wounds can usually be clipped and cleaned with 
sterile saline and diluted chlorhexidine (0.05%), 
povidone/iodine (0.7%), or mild soap.8,11 

Topical Therapy
Most local burns can be properly managed with 
daily cleaning and topical agents.1 In veterinary 
medicine, 1% silver sulfadiazine cream is widely 
used due to its broad-spectrum activity against 
bacteria, yeast, and fungi, as well as its good 
eschar penetration and minimal adverse effects. 
Additional options include triple antibiotic  
ointments containing neomycin/polymyxin B/
bacitracin, mupirocin ointment, or mafenide  
acetate cream.2,8,11,14 Conversely, in humans, the 
use of silver sulfadiazine in the conservative treat-
ment of burn wounds has been replaced by less 
painful, viscous, solid, and/or biologic dressings 
with superior healing properties, which are as effi-
cacious as silver sulfadiazine in the prevention of 
wound infection.19,20 Newly developed technolo-
gies using tilapia skin have been successfully used 
to treat dogs, cats, and horses rescued from wild-
fires or with chemical burns.21,22 Initially devel-
oped to be used in humans as a biologic dressing, 
tilapia skin aids in the healing process by transfer-
ring collagen to the affected area; as a biologic 
dressing, it may also be associated with reduced 
pain during wound dressing changes.23,24 

Fluid Therapy
Severe burn injuries require immediate critical 
care, including fluid and electrolyte therapy (eg, 
fluid resuscitation), intense analgesia, and wound 
management. Fluid resuscitation should be per-
formed with isotonic crystalloids as indicated by 
the patient’s clinical condition. The use of colloids 
is controversial, but they may be useful in expand-
ing plasma volume and compensating for the loss of 
plasmatic protein after initial fluid resuscitation.8,14 

Removal of debris,  
necrotic tissue, and  
loose skin is essential  
in any burn injury.2
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Pain Management 
Opioids are considered the standard for address-
ing acute pain from severe burn injuries.25 Strong 
opioids (eg, morphine, fentanyl, oxymorphone, 
methadone) should be used intravenously during 
the acute phase of burn injury.8,25 Nonopioids (eg, 
NSAIDs, benzodiazepines, ketamine, gabapentin, 
lidocaine, anxiolytics) should be used alone or  
in combination with opioids for background and 
procedural pain. Background pain is generally of 
low-to-moderate intensity and long duration and 
occurs while the patient is at rest or developing 
regular daily activities. Procedural pain tends to 
be intense but brief in duration and occurs during 
wound debridement, dressing changes, and  
rehabilitation activities.26 During burn treatment, 
benzodiazepines combined with an opioid are  
regularly used to decrease background and proce-
dural pain. Use of ketamine and propofol has also 
been adapted from human literature to reduce 
pain and anxiety during procedural pain in veteri-
nary patients. Burn patients can also experience 
breakthrough pain, which is characterized by 
unexpected spikes of pain of short duration that 
occur despite analgesic treatment, and chronic 
pain due to nerve-ending damage that remains 
after burn wounds have healed.14,20,25,26

Surgical Management
For severe burn injuries, early debridement and 
eschar excision are important to prevent bacterial 
infection and sepsis and facilitate wound healing. 
Aggressive surgical debridement of dead skin at 
the level of the hypodermis favors the formation of 
healthy granulation tissue within a week after the 
procedure.8,15 

Systemic Antimicrobial Therapy
Prophylactic systemic antibiotic therapy is dis-
couraged, as it is not effective in the prevention of 
infection from burn wounds and may lead to the 
development of multidrug-resistant bacteria.2,27 

With early escharectomy and aggressive surgical 
debridement, risk for complications such as burn 
wound infection significantly decreases. Due to 
microthrombosis and wound edema, systemic 

antimicrobials are less successful in the treatment 
of local infections, as they often do not reach the 
affected area in therapeutic concentrations.14,28 
However, systemic antimicrobials are recom-
mended in cases associated with systemic infec-
tion based on culture and susceptibility results.27 

Nutritional Support
Nutritional support is necessary to address the 
increased protein and carbohydrate demand 
throughout the hypermetabolic phase.29 As long as 
renal and hepatic function are within normal lim-
its, a high-protein and high-calorie diet should be 
recommended. Enteral nutrition is usually favored, 
as it helps maintain gut motility, provides first-pass 
nutrient delivery to the liver, reduces plasma endo-
toxin and inflammatory mediators, and decreases 
intestinal ischemia and reperfusion injury.8 In 
addition, early administration of antioxidants,  
particularly high doses of intravenous ascorbic acid 
(ie, vitamin C) with fluid therapy, can help decrease 
the formation of reactive oxygen species, improve 
hemodynamic parameters, and reduce volumes in 
fluid resuscitation procedures, as demonstrated in 
humans and animal models.30-32 In a sheep burn 
model, continuous high-dose intravenous vitamin 
C reduced net fluid balance requirements, reduced 
plasma lipid peroxidation, and maintained overall 
oxidant status.30 In a randomized, prospective 
study in humans, adjuvant administration of high-
dose intravenous vitamin C within 24 hours after 
injury reduced fluid resuscitation requirements and 
wound edema and provided an apparent improve-
ment in respiratory function.31 Although controlled 
studies in dogs to determine the optimal high dose 
of vitamin C are lacking, the recommended dose 
has been extrapolated from human- and animal- 
model studies and ranges from 14-66 mg/kg IV per 
hour within the first 24 hours after thermal 
injury.14,31,32 

Prognosis
Superficial burns generally heal in 3 to 5 days  
and leave no scarring. Superficial partial-thickness 
burns heal in 1 to 2 weeks with minimal scar forma-
tion. Deep partial-thickness burns heal in 2 to 3 
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weeks and require surgical intervention to avoid 
substantial scar formation. Full-thickness burns 
heal slowly and also require surgical intervention 
(eg, undermining and advancement of adjacent 
skin, skin flaps, axial pattern flaps, skin grafts, 

skin stretching techniques); these burns can result 
in deformation and hypertrophic scarring.3,8,9  
A higher risk for mortality is expected in patients 
that develop respiratory dysfunction due to severe 
burn injuries and smoke inhalation.14,33 n
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  N1 % (n=415) N2 % (n=200)
 Vomiting (with and without blood) 17 4.1 25 12.5
 Dry/Flaky Skin 13 3.1 2 1.0
 Diarrhea (with and without blood) 13 3.1 7 3.5
 Lethargy 7 1.7 4 2.0
 Anorexia 5 1.2 9 4.5
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Description:
NexGard® (afoxolaner) is available in four sizes of beef-flavored, soft chewables for oral 
administration to dogs and puppies according to their weight. Each chewable is formulated to 
provide a minimum afoxolaner dosage of 1.14 mg/lb (2.5 mg/kg). Afoxolaner has the chemical 
composition 1-Naphthalenecarboxamide, 4-[5- [3-chloro-5-(trifluoromethyl)-phenyl]-4, 5-dihydro-
5-(trifluoromethyl)-3-isoxazolyl]-N-[2-oxo-2-[(2,2,2-trifluoroethyl)amino]ethyl. 
Indications:
NexGard kills adult fleas and is indicated for the treatment and prevention of flea infestations 
(Ctenocephalides felis), and the treatment and control of Black-legged tick (Ixodes scapularis), 
American Dog tick (Dermacentor variabilis), Lone Star tick (Amblyomma americanum), and Brown 
dog tick (Rhipicephalus sanguineus) infestations in dogs and puppies 8 weeks of age and older, 
weighing 4 pounds of body weight or greater, for one month. NexGard is indicated for the prevention 
of Borrelia burgdorferi infections as a direct result of killing Ixodes scapularis vector ticks.
Dosage and Administration:
NexGard is given orally once a month, at the minimum dosage of 1.14 mg/lb (2.5 mg/kg).
Dosing Schedule:

NexGard can be administered with or without food.  Care should be taken that the dog 
consumes the complete dose, and treated animals should be observed for a few minutes to 
ensure that part of the dose is not lost or refused. If it is suspected that any of the dose has 
been lost or if vomiting occurs within two hours of administration, redose with another full dose. 
If a dose is missed, administer NexGard and resume a monthly dosing schedule.
Flea Treatment and Prevention:
Treatment with NexGard may begin at any time of the year. In areas where fleas are common year-
round, monthly treatment with NexGard should continue the entire year without interruption. 
To minimize the likelihood of flea reinfestation, it is important to treat all animals within a 
household with an approved flea control product.
Tick Treatment and Control:
Treatment with NexGard may begin at any time of the year (see Effectiveness).
Contraindications:
There are no known contraindications for the use of NexGard.
Warnings:
Not for use in humans. Keep this and all drugs out of the reach of children. In case of accidental 
ingestion, contact a physician immediately.
Precautions:
Afoxolaner is a member of the isoxazoline class. This class has been associated with neurologic 
adverse reactions including tremors, ataxia, and seizures. Seizures have been reported in dogs 
receiving isoxazoline class drugs, even in dogs without a history of seizures. Use with caution 
in dogs with a history of seizures or neurologic disorders (see Adverse Reactions and Post-
Approval Experience).
The safe use of NexGard in breeding, pregnant or lactating dogs has not been evaluated.
Adverse Reactions:
In a well-controlled US field study, which included a total of 333 households and 615 treated 
dogs (415 administered afoxolaner; 200 administered active control), no serious adverse 
reactions were observed with NexGard.
Over the 90-day study period, all observations of potential adverse reactions were recorded. 
The most frequent reactions reported at an incidence of > 1% within any of the three months of 
observations are presented in the following table. The most frequently reported adverse reaction 
was vomiting. The occurrence of vomiting was generally self-limiting and of short duration 
and tended to decrease with subsequent doses in both groups. Five treated dogs experienced 
anorexia during the study, and two of those dogs experienced anorexia with the first dose but 
not subsequent doses.
Table 1:  Dogs With Adverse Reactions.

 

1Number of dogs in the afoxolaner treatment group with the identified abnormality.
2Number of dogs in the control group with the identified abnormality. 
In the US field study, one dog with a history of seizures experienced a seizure on the same day 
after receiving the first dose and on the same day after receiving the second dose of NexGard. 
This dog experienced a third seizure one week after receiving the third dose. The dog remained 

enrolled and completed the study. Another dog with a history of seizures had a seizure 19 days 
after the third dose of NexGard. The dog remained enrolled and completed the study. A third dog 
with a history of seizures received NexGard and experienced no seizures throughout the study. 
Post-Approval Experience (July 2018):
The following adverse events are based on post-approval adverse drug experience reporting. Not 
all adverse events are reported to FDA/CVM. It is not always possible to reliably estimate the 
adverse event frequency or establish a causal relationship to product exposure using these data.
The following adverse events reported for dogs are listed in decreasing order of reporting 
frequency for NexGard:
Vomiting, pruritus, lethargy, diarrhea (with and without blood), anorexia, seizure, hyperactivity/
restlessness, panting, erythema, ataxia, dermatitis (including rash, papules), allergic reactions 
(including hives, swelling), and tremors.
Contact Information:
For a copy of the Safety Data Sheet (SDS) or to report suspected adverse drug events, contact 
Merial at 1-888-637-4251 or www.nexgardfordogs.com.
For additional information about adverse drug experience reporting for animal drugs, contact 
FDA at 1-888-FDA-VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.
Mode of Action:
Afoxolaner is a member of the isoxazoline family, shown to bind at a binding site to inhibit insect 
and acarine ligand-gated chloride channels, in particular those gated by the neurotransmitter 
gamma-aminobutyric acid (GABA), thereby blocking pre- and post-synaptic transfer of chloride 
ions across cell membranes. Prolonged afoxolaner-induced hyperexcitation results in uncontrolled 
activity of the central nervous system and death of insects and acarines. The selective toxicity 
of afoxolaner between insects and acarines and mammals may be inferred by the differential 
sensitivity of the insects and acarines’ GABA receptors versus mammalian GABA receptors.
Effectiveness:
In a well-controlled laboratory study, NexGard began to kill fleas four hours after initial 
administration and demonstrated >99% effectiveness at eight hours. In a separate well-
controlled laboratory study, NexGard demonstrated 100% effectiveness against adult fleas 24 
hours post-infestation for 35 days, and was ≥93% effective at 12 hours post-infestation through 
Day 21, and on Day 35.  On Day 28, NexGard was 81.1% effective 12 hours post-infestation.  
Dogs in both the treated and control groups that were infested with fleas on Day -1 generated 
flea eggs at 12- and 24-hours post-treatment (0-11 eggs and 1-17 eggs in the NexGard treated 
dogs, and 4-90 eggs and 0-118 eggs in the control dogs, at 12- and 24-hours, respectively). At 
subsequent evaluations post-infestation, fleas from dogs in the treated group were essentially 
unable to produce any eggs (0-1 eggs) while fleas from dogs in the control group continued to 
produce eggs (1-141 eggs). 
In a 90-day US field study conducted in households with existing flea infestations of varying 
severity, the effectiveness of NexGard against fleas on the Day 30, 60 and 90 visits compared 
with baseline was 98.0%, 99.7%, and 99.9%, respectively.  
Collectively, the data from the three studies (two laboratory and one field) demonstrate that 
NexGard kills fleas before they can lay eggs, thus preventing subsequent flea infestations after 
the start of treatment of existing flea infestations. 
In well-controlled laboratory studies, NexGard demonstrated >97% effectiveness against 
Dermacentor variabilis, >94% effectiveness against Ixodes scapularis, and >93% effectiveness 
against Rhipicephalus sanguineus, 48 hours post-infestation for 30 days. At 72 hours post-
infestation, NexGard demonstrated >97% effectiveness against Amblyomma americanum for 30 
days. In two separate, well-controlled laboratory studies, NexGard was effective at preventing 
Borrelia burgdorferi infections after dogs were infested with Ixodes scapularis vector ticks 28 
days post-treatment.
Animal Safety:
In a margin of safety study, NexGard was administered orally to 8 to 9-week-old Beagle puppies 
at 1, 3, and 5 times the maximum exposure dose (6.3 mg/kg) for three treatments every 28 days, 
followed by three treatments every 14 days, for a total of six treatments. Dogs in the control 
group were sham-dosed. There were no clinically-relevant effects related to treatment on 
physical examination, body weight, food consumption, clinical pathology (hematology, clinical 
chemistries, or coagulation tests), gross pathology, histopathology or organ weights. Vomiting 
occurred throughout the study, with a similar incidence in the treated and control groups, 
including one dog in the 5x group that vomited four hours after treatment.
In a well-controlled field study, NexGard was used concomitantly with other medications, such 
as vaccines, anthelmintics, antibiotics (including topicals), steroids, NSAIDS, anesthetics, and 
antihistamines. No adverse reactions were observed from the concomitant use of NexGard with 
other medications. 
Storage Information:
Store at or below 30°C (86°F) with excursions permitted up to 40°C (104°F).
How Supplied:
NexGard is available in four sizes of beef-flavored soft chewables: 11.3, 28.3, 68 or 
136 mg afoxolaner. Each chewable size is available in color-coded packages of 1, 3 or 6 
beef-flavored chewables.
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 Body Afoxolaner Per Chewables
 Weight Chewable (mg) Administered
 4.0 to 10.0 lbs. 11.3 One
 10.1 to 24.0 lbs. 28.3 One
 24.1 to 60.0 lbs. 68 One
 60.1 to 121.0 lbs. 136 One
 Over 121.0 lbs. Administer the appropriate combination of chewables
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1 CASE IN POINT page 18
 A presumptive diagnosis of feline orofacial pain syndrome is generally made based on 
________________.

 A. Physical examination
 B. Histopathology
 C. Immunofluorescence assay testing
 D. MRI 

2 CONSULT THE EXPERTS page 27
 In dogs with acute moist dermatitis, how long is the typical standard course of therapy 
for superficial infections?

 A. 10 to 14 days
 B. 3 to 4 weeks 
 C. 6 to 8 weeks
 D. 10 to 12 weeks

3 CONSULT THE EXPERT page 57
Which of the following statements regarding canine compulsive disorder is not true?

 A. Compulsive disorder may result in physical injury.
 B. All repetitive behaviors are compulsive.
 C. Compulsive disorder is associated with anxiety.
 D.  Treatment of compulsive disorder should focus on prevention of the compulsive 

behavior.

4 PROCEDURES PRO page 66
 Ranulas are generally diagnosed through visual observation of swelling _________. 

 A. Ventral to the tongue base and adjacent to the frenulum 
 B. In the oropharyngeal region 
 C. In the zygomatic region 
 D. All of the above are true.

5 CONSULT THE EXPERT page 73
 Severe burns affecting _________ of total body surface area can result in systemic 
responses that release inflammatory mediators and cytokines.

 A. ≥15%
 B. ≥20%
 C. ≥25%
 D. ≥30%
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Expert Views from a Roundtable on ApoquelExpert Views from a Roundtable on Apoquel

Patricia Stark: Are there currently 
any published and widely accepted 
guidelines for the treatment of 
acute flares of allergic dermatitis? 

Dr. DeBoer: There are guidelines that 
were published initially in 2010 and most 
recently updated in 2015 that give us the 
best evidence for treating either acute 
atopic dermatitis or chronic disease.  
With acute atopic dermatitis, 3 things  
are important in treatment. The first is 
identifying flare factors, such as infections, 
parasites, and exposure to food allergens 
to which the dog is sensitive. The second is 
good general care of the skin and hair coat 
(ie, bathing to remove bacteria, yeast, and 
allergens). And last is relief of the pet’s itch. 
Short-term treatment options that act 
quickly to relieve itch include Apoquel and 
corticosteroids. 

Patricia Stark: Guidelines are a 
valuable starting point, but do they 
miss something that is relevant to 
treatment success?

Understanding Apoquel  
& Dispelling the Myths 

Brought to you by Zoetis

Dr. McKay: I think they do. Most owners 
have a negative perception of steroids, and 
they really don’t want to use them due to 
the side effects. They are familiar with the 
excessive urination and thirst that often 
occur with steroids. What’s really critical to 
treatment success for these acute flares is 
a treatment option that is well-tolerated 
and has good acceptance and compliance 
by the owner. When an owner sees how 
quickly Apoquel helps reduce the itchiness 
and inflammation of their pet’s allergy 
flares without the common side effects of 
steroids that include polyuria, polydipsia, 
and polyphagia, several critical keys to 
success occur: peace of mind (and, thus, 
the bond with the pet restored), increased 
trust in the veterinarian, and a positive 
experience. So although these guidelines 
are a good starting point, they reflect the 
experiences in controlled clinical trials, and 
what they can miss is that individual pet 
and owner experience. This is where 
Apoquel is an ideal targeted therapy for the 
quick management of flares of allergic and 
atopic dermatitis. The side effects of 
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Apoquel reported most often with 
short-term use are vomiting and diarrhea.

Patricia Stark: In your opinion, what 
are the medical benefits of using 
Apoquel as a first-line therapeutic? 

Dr. Eeg: I’ve had the great opportunity 
to use Apoquel for over 5 years in private 
general practice, and I can tell you that it 
is the first-line medication we use for 
allergic itch and inflammation. People 
want their pet better soon; they don’t 
want to wait. Having Apoquel allows me 
to get the pet more comfortable starting 
within 4 hours. 

Dr. Hebert: It is important to also look at 
the client impression. It is 2019, and the 
online community rules at this point. 
There are Facebook pages that are meant 
to be community support pages where 
people can say, “My dog has this horrible, 
itchy skin disease, and nothing is working. 
Can anybody recommend somebody in 
the area that can help?” For many of my 
clients and patients, the experience with 
Apoquel is different from the experience 
with antihistamines and steroids. And 
that’s what people post back on Face-
book. Our clinic has gotten so many new 
clients just because we can effectively 
treat allergic dermatitis. It has helped 
grow our business.

With the effective relief of allergic pruritus 
provided by Apoquel, the patient can  
start getting a full night’s sleep. And when  
I haven’t warned clients about that, I’ve 
had some people say, “Well, I think there’s 
some kind of amphetamine effect in this  
or something.” But it’s just because for the 
first time in weeks, the dog gets a good 
night’s sleep. It has been so long since they 
saw their dog normal and without pruritus. 

Patricia Stark: Despite the guide-
lines, antihistamines and steroids 

are still used as first-line therapy 
by many veterinarians, especially 
early in disease. Why is this, and 
what are the real consequences of 
not using Apoquel as a first-line 
therapeutic?

Dr. Hebert: There is this presumption 
that veterinarians feel the client wants 
the least expensive option first, and it’s a 
disservice to the patient and the owner. 
They are looking to us as veterinarians 
for a recommendation on what is right 
for their pet. It’s our responsibility to 
consider efficacy and safety when 
making a recommendation for best 
medicine for a patient. 

Dr. DeBoer: Sometimes veterinarians 
think they should start with “the most 
conservative treatment,” which is 
antihistamines. But that is starting with 
something that doesn’t work, because we 
know antihistamines don’t have much 
effect against pruritus in dogs. 

Dr. Eeg: Having a first-line drug like 
Apoquel to improve that pet’s quality of 
life and reduce the clinical signs of both 
the pruritus and inflammation is critical. 
One of the main benefits I see is staff 
having a much better experience. When 
a client calls saying their dog, who’s 
been on steroids, is peeing in the bed at 
2 am, they are not very happy. The most 
common side effects of Apoquel in 
short-term clinic trials were vomiting 
and diarrhea, which occurred no more 
commonly than in placebo-treated dogs. 
So for my clients, the experience with 
Apoquel tends to be better than with 
steroids or antihistamines. 

Patricia Stark: Now that Cytopoint 
has a label indication for use in dogs 
with allergic dermatitis, is it okay to 
use it as a first-line therapy in place 
of Apoquel? 

Our clinic has gotten so many new 
clients just because we can effectively 
treat allergic dermatitis. It has helped 
grow our business.
  —Dr. Hebert
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KEY TAKEAWAYS
h First-line use of Apoquel can 

result in rapid relief of allergic 
pruritus and inflammation, 
giving owners peace of mind 
and enhancing their trust in the 
veterinarian and their 
recommendations. 

h More than 6 million treated  
dogs and 5 years of 
pharmacovigilance data for 
Apoquel 

h There is no published 
information that would  
indicate an increased risk for 
development of neoplasia 
associated with administration 
of Apoquel. 
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Dr. McKay: To clarify, first-line use of 
Apoquel means that we are using Apoquel 
both during the diagnostic workup as well 
as for an acute flare, whether that is a 
food allergy flare, a flea infestation, or a 
high pollen count leading to a flare. And 
Apoquel really is the best first-line option 
for most dogs during the allergy workup. 
Once you stop Apoquel, within a few days, 
it is out of their system, so we can quickly 
see if some of our treatment trials have 
been helpful. With Cytopoint, that is differ-
ent, as it has effects for 4 to 8 weeks, so you 
cannot stop and start itch control as you 
can with Apoquel. However, there are 
specific scenarios in which Cytopoint is the 
best first-line option—for example, for 
dogs that weigh <6 lb and are too small to 
dose accurately with Apoquel, are younger 
than 1 year, or are difficult to pill or for 
owners who may have physical limitations 
and may struggle to administer oral 
medications.

Patricia Stark: Some clinicians 
question the association between 
administration of a Janus kinase 
(JAK) inhibitor, like Apoquel, and 
cancer. What can we learn from the 
package insert?

Dr. Cleaver: The Apoquel label states  
in the warning section that the drug  
may exacerbate neoplastic conditions.  
In the precautions section, it says that 
dogs on Apoquel should be monitored 
for development of neoplasia. These 
statements appear as a result of the 
classification of Apoquel and not as a 
result of any specific studies that have 
shown exacerbation of neoplasia. No 
cause-and-effect relationship has been 
established between administration of 
Apoquel and development of neoplastic 
conditions. 

In the pivotal clinical study of atopic 
dermatitis, which went for almost 4 
months, and Continuation Field Study, 
which monitored some dogs for as many 
as 600 days, low numbers of different 
types of cancers were reported. So it’s 
there on the label for veterinarians to  
be aware of.  Although these conditions 
were observed while the dogs were on 
Apoquel, it is always important to 
remember that observation does not 
always equate to causality.

Patricia Stark: What are the latest 
science and research findings on 

JAK inhibitors and cancer? Can we 
learn anything from the experience 
with JAK inhibitors in humans and 
their association with the risk for 
development of neoplasia?

Dr. London: There have been a lot of 
misconceptions regarding JAK inhibitors 
and their role in cancer. JAK inhibitors 
have been shown to be very valuable 
medications on the human side. The most 
commonly used JAK inhibitor, tofacitinib, 
has been studied for over 5 years, with 
thousands of patients followed. It is clear 
that there is absolutely no increased risk 
for cancer in patients that received 
tofacitinib for several years. Broader 
immunosuppressive agents that truly and 
actively suppress the immune system in 
humans have been linked to certain types 
of cancers; those cancers are usually 
caused by viruses, not by nonviral causes. 
There is no definitive evidence that any of 
the JAK inhibitors used to treat humans 
with various autoimmune or immune- 
dysregulatory diseases contribute to an 
increased cancer risk. 

In fact, we’ve conducted some trials 
combining Apoquel with chemotherapy 
to look for additive benefits, and there are 
ongoing studies looking at a potential for 
Apoquel to treat cancer, because we know 
that certain JAK-signaling pathways are 
dysregulated in cancer and contribute  
to continued tumor growth. In these 
circumstances, inhibition of the JAK- 
signaling pathways may be helpful in 
treating some cancers.

Many canine patients that are at 
increased risk for cancer are also at 
increased risk for atopic dermatitis.  
For example, golden retrievers have a  
significantly increased risk for cancer,  
and they are one of the breeds that 
commonly gets atopic dermatitis. So 
when comparing cancer rates, you have 
to consider the cancer rate in golden 
retrievers that are on Apoquel versus 
those not on Apoquel; I suspect you 
would see no difference. 

Dr. Gonzales: We are seeing an 
explosion of studies evaluating the 
presence of genetic alterations in JAK 
enzymes in human malignancies. Some 
studies have found activating mutations 
in JAK enzymes that cause the enzyme to 
be turned on continuously. These defects 
may be causing the formation of certain 

No cause-and-effect 
relationship has been 
established between 
administration of Apoquel 
and development of 
neoplastic conditions.
—Dr. Cleaver
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types of tumors in humans. Because of 
these findings, human and animal health 
researchers have been evaluating whether 
JAK inhibitors could be useful as treat-
ments in certain types of cancers in which 
JAK pathways may be dysregulated. 

The cancer process is very complex. Tumor 
formation can happen over many years, 
and different mutations and changes have 
to occur for neoplasia to develop. Chronic 
inflammation can contribute to the 
neoplastic process; it creates a microenvi-
ronment that can promote some of the 
changes that might be pro-tumor forming; 
so, some of these animals that have a 
predisposition to chronic inflammation, 
like dogs with chronic allergic dermatitis, 
may be inherently predisposed to 
neoplasia as well. 

Dr. Eeg: In the 5 years I’ve used 
Apoquel, there has been no increase in 
any specific type of tumor in our patients 
that are on Apoquel as compared with 
dogs that don’t have allergic dermatitis. 

Patricia Stark: Why do we see 
reports of neoplasia in dogs on 
Apoquel?

Dr. London: We should first recognize 
that the cancer rate in the general dog 
population, regardless of whether  
they’re on Apoquel, is extraordinarily 
high—higher than it is in people. There 
are almost 400 cases of cancer per 100,000 
dogs per year, and that compares to 300 
cases of cancer per 100,000 people. So, at 
some point, if you are treating a patient for 
a long time, it has a very high likelihood of 
getting a tumor. In fact, if a dog lives to 10 
years or older, there is a 50/50 chance that 
it will get a cancer. So if you are following 
these dogs long-term, chances are you are 
going to see cancers develop regardless, 
and it is probably unrelated to medica-
tions that have been administered.

Dr. Hebert: Veterinarians need to be 
aware that there is a lot of misinforma-
tion out there about Apoquel, as well as 
Cytopoint. There are Facebook pages, 
unfortunately, devoted to the erroneous 
belief that it causes cancer. It’s usually 
just a lack of education. For example,  
a pet owner whose 10-year-old dog 
developed cancer months after starting 
Apoquel may consider Apoquel as the 
cause of the dog’s cancer, when in fact 
it’s merely coincidence.

Dr. Bateman: I think people are 
cautious because this is a totally new 
class of drug in veterinary medicine.  
We now have 5 years of experience  
with Apoquel, and a review of pharma-
covigilance data showed no unexpected 
findings. It’s important that we report 
any possible adverse events to develop 
that pool of knowledge, because our 
responsibility as specialists and veterinar-
ians is to evaluate the pharmacovigilance 
data. Without that data, we are unable to 
provide that evidence-based perspective. 

Dr. DeBoer: We had the same conver-
sation when cyclosporine became 
available for atopic dermatitis. We use 
azathioprine, a very immunosuppressive 
drug, all the time, and we don’t think 
about it causing cancer. But we do 
understand it’s difficult for owners when 
their pets get cancer, and they may be 
looking for something to blame. 

Dr. Eeg: When clients bring in “Dr. 
Google” information, they are looking  
for the veterinarian’s response to that 
information and level of confidence in 
the drug. Apoquel is one of those drugs 
that I have great confidence in, especially 
after hearing all of the experts align here. 
The simple answer is that you let them 
know you have reviewed the data on 
Apoquel and have confidence in the 
efficacy and safety profile of this 

We now have 5 years of experience  
with Apoquel, and a review of pharma-
covigilance data showed no unexpected 
findings.

—Dr. Bateman
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compound in treating dogs with allergic 
and atopic dermatitis.

Patricia Stark: Apoquel is classified 
by the FDA as an immunosuppres-
sive drug. Why is that the case when 
similar human drugs are catego-
rized as JAK inhibitors?

Dr. Cleaver: When Apoquel was 
approved in 2013, the standard list of 
pharmacologic classes didn’t include 
JAK inhibitors, so the Center for 
Veterinary Medicine (CVM) at the FDA 
required Zoetis to categorize Apoquel as 
an immunosuppressant. Following that, 
several JAK inhibitors were approved in 
human medicine, and over time, they 
became established as a class. 

Dr. Gonzales: We were very careful 
when we chose the dose and regimen  
for Apoquel. Our goal was to partially 
inhibit cytokines that were involved in 
pruritus and inflammation and associated 
with allergic skin disease while maintain-
ing normal function of key immune 
responses such as T-cell function. To 
accomplish that, we incorporated into our 
testing funnel a variety of in vitro screens, 
and we also conducted some key in vivo 
studies, such as our vaccine-response 
study. The goal of those experiments and 
studies was to assess immune function 
during Apoquel treatment in the dog. We 
felt the results from those experiments 
and in vivo studies, which often used 
exaggerated doses of Apoquel, suggested 
that animals could still mount an 
appropriate immune response, indicating 
maintenance of T- and B-cell functions 
and ensuring that the label dose would 
not affect these immune reponses. 

Dr. DeBoer: I found it interesting that in 
vitro, when dog lymphocytes are cultured 
with different concentrations of Apoquel 
and the therapeutic concentrations are 
used, there is no inhibition of that cell 
function at all.1 You have to use 10 or more 
times the therapeutic concentrations to 
have any effects on dog lymphocytes in 
vitro. The data continue to point toward an 
immunomodulatory effect rather than an 
immunosuppressive effect.

Patricia Stark: In veterinary derma-
tology, which drugs are typically 
used as immunosuppressive agents, 
and what sort of disease conditions 
are they used to treat?

Dr. Bateman: Immunosuppressive 
agents are primarily used for the treatment 
of autoimmune and immune-mediated 
dermatologic disease (eg, pemphigus 
vulgaris, pemphigus foliaceus). Treatment 
of autoimmune disease is not on the 
Apoquel label; instead, we rely on 
medications such as corticosteroids, 
cyclosporine, azathioprine, and a number 
of other broader immunosuppressive 
agents to suppress the abnormal immune 
response in these conditions. Immuno- 
suppression is really not our goal when 
treating allergic skin disease and atopic 
dermatitis; instead, our goal is immune 
modulation and downregulation of the 
mediators of itch and skin inflammation.

Patricia Stark: The risk for second-
ary infections of different organ 
systems, including the urinary tract, 
respiratory tract, and skin, is 
increased in patients on immuno-
suppressive therapies. What has 
been the reported incidence of 
infections in dogs on Apoquel? 

Dr. McKay: There is a perception that 
immunosuppressive treatments for atopic 
dermatitis could increase the incidence of 
skin infections, but I believe in general that 
controlling the inflammation of allergic 
dermatitis with a drug like Apoquel 
actually helps prevent flares of bacterial 
and yeast skin infections. Studies indicate 
that in dogs with atopic dermatitis, as 
many as two-thirds will develop pyoder-
ma and one-third will develop Malassezia 
spp dermatitis.2 In some of the studies 
that have examined the incidence of 
pyoderma and Malassezia spp dermatitis 
in dogs on Apoquel, the authors all noted 
low rates of pyoderma of about 9% to 
11%. Looking at yeast dermatitis, only 
about 2% to 4% of dogs in these studies 
developed a Malassezia spp infection.3-5 
This suggests that a treatment like 
Apoquel, although it might be categorized 
by the FDA as an immunosuppressive 
therapy, is not contributing to secondary 
infection but likely helping to prevent it. 

There was a study performed in 55 dogs 
receiving at least 6 months of Apoquel 
therapy to see if they were developing 
subclinical bacteriuria or actual evidence 
of clinical UTIs; none of the dogs devel-
oped UTIs over the duration of the study.6 
This is really encouraging that the use of 
Apoquel was not associated with increased 
risk for secondary urinary infections. 

The data continue  
to point toward an 
immunomodulatory  
effect rather than an
immunosuppressive effect.
—Dr. DeBoer
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A treatment like Apoquel is not 
contributing to secondary infection but 
likely helping to prevent it.

—Dr. McKay

Patricia Stark: What information is 
available that helps veterinarians 
understand the long-term safety of 
Apoquel? 

Dr. Cleaver: The package insert has 
quite a bit of information on long-term 
safety. We conducted a 6-month margin- 
of-safety study in which we tested dogs 
with 1×, 3×, and 5× the target dose. In this 
study, Apoquel was found to be safe in  
the target population of animals over 12 
months of age. In the Continuation Field 
Study, we worked with CVM to allow use 
of the drug for long-term maintenance 
therapy. A total of 239 dogs were part  
of the study, and the average duration  
of Apoquel administration was over a  
year. These dogs were receiving their 
regular veterinary care, and other health 
conditions were occurring; all this 
information was collected and reported 
and contributes to our understanding of 
the long-term safety of Apoquel.  

Dr. McKay: Apoquel was one of the first 
drugs the CVM allowed for compassionate 
use through the Continuation Field Study 
because of the fact that it was such a 
game changer for these dogs. During that 
study, those dogs were living their normal 
lives. We monitored them very closely; in 
fact, we saw them every 3 months to 
complete a physical exam, CBC, serum 
chemistry profile, and urinalysis. We saw 
excellent safety, as well as efficacy, 
during this period of time. When our 
patients went on Apoquel, most of them 
had never been able to find anything 
that controlled their disease prior to this, 
and their quality of life was dramatically 
improved when we had the opportunity 
for this compassionate use of Apoquel in 
the Continuation Field Study.

Patricia Stark: How should veteri-
narians monitor dogs on Apoquel 
maintenance therapy? 

Dr. Bateman: We have a progress 
check and do routine blood work on our 
Apoquel patients every 6 to 12 months. 

Dr. DeBoer: Do we need to be doing,  
or recommending, urine cultures in 
patients on Apoquel? One study suggests 
this isn’t necessary.6

Dr. Bateman: I don’t routinely do urine 
cultures on dogs that are on Apoquel, 
but I will if the animal is on steroids.

Dr. McKay: Based on my personal 
experience, I recommend exams and 
monitoring, including CBC, serum 
chemistry profile, and urinalysis, every 6 
to 12 months for my patients that are 
chronically on Apoquel. 

Patricia Stark: What have we 
learned from postapproval  
pharmacovigilance?

Dr. Cleaver: More than 900 million pills 
have been administered and more than 6 
million dogs treated over the past 5 years. 
After more than 5 years of postapproval 
pharmacovigilance data, we have found 
that what was reported during the clinical 
trials on the label is consistent with what 
we are seeing now. 

Dr. McKay: I have probably treated well 
over 1,000 dogs with Apoquel over the 
last 10 years (preapproval clinical trials 
and postapproval); the safety is the same 
as I saw initially. My overall impression 
after a decade is that this is generally 
very well-tolerated.

Dr. Eeg: We saved dogs that were 
otherwise going to be euthanized, 
because they were having such signifi-
cant negative quality-of-life components 
that the owners were not going to 
continue, and many of the dogs had 
reached a point where their continued 
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treatment options were nil. So I think, 
when you look at the long-term effects, 
really you have to look at the quality- 
of-life effects.

Patricia Stark: Do you believe 
Apoquel plays a role in long-term 
management of dogs with atopic 
dermatitis?

Dr. DeBoer: It certainly does. Long- 
term, we have to find something that is 
going to manage the itch and inflamma-
tion. In addition, we look to manage any 
known flare factors and bathe these dogs 
frequently.

Dr. McKay: I tell my clients they are going 
to need an anchor treatment—something 
that can control all or most of the pet’s 
atopic dermatitis. For most patients, 
Apoquel is able to control itch and 
inflammation and serve as a great anchor 
treatment. That’s how I see Apoquel now 
in long-term management; it is a game 
changer for so many dogs with allergic 
dermatitis, specifically atopic dermatitis, 
because it can act as a sustainable anchor 
drug long-term. 

Dr. Eeg: One of the long-term treatment 
opportunities with Apoquel is allowing 
clients to have some medication on hand 
so that if there is a flea event, they can 
start the pet on Apoquel and control the 
itch and inflammation until flea treatment 
is restarted. We’d like all of our patients 
to be on an isoxazoline, but that’s 
sometimes not possible, and owners 
may be hesitant to continue treatment 
as needed because they don’t see fleas 
or don’t perceive fleas to be a constant 
year-round problem. Also, consider food 
allergic dogs; when they have a dietary 
lapse or even when the owner is unable 
to strictly feed a hypoallergenic diet, 
Apoquel can help provide control of 
clinical signs of food allergy.

Patricia Stark: What should veteri-
narians do if a dog that has been 
well-controlled on Apoquel is having 
increased signs of allergy and the 
client doesn’t believe the current 
treatments are working?

Dr. Bateman: Apoquel is an excellent 
choice for short- and long-term control of 
allergic and atopic dermatitis, but that 
doesn’t mean flares can’t happen. If an 
owner reports increased signs of itch, 

there may be other factors at play. In our 
clinic, we get that patient in and check 
for infection (eg, parasitic, bacterial, 
fungal). In my experience, the antipruritic 
activity of Apoquel may not be quite as 
good when infection is present, so that 
may be causing the breakthrough until 
the infection is addressed. Dogs can 
develop food allergies over time, so I will 
question the owner about diet changes, 
new treats or flavored medication, and 
bowel habits; if anything has changed, 
we perform an elimination diet trial. 

There are certain times of the year  
when the environmental allergen load is  
higher—for example, when tree pollen 
counts are high during late winter to 
early spring. Owners will often know  
this and be prepared; we need to add 
another temporary treatment option for 
those animals during those periods, such 
as bathing or Cytopoint. 

Patricia Stark: What other points 
are important to consider for a dog 
having a flare of allergic pruritus?

Dr. Hebert: With the safety of using 
Apoquel long-term and the rapid onset of 
action, we can figure out a dog’s seasonal-
ity. Within 24 hours of stopping Apoquel, 
we will know if a dog needs more, and the 
owner can give it to start providing relief 
within hours. Because we can stop and 
start Apoquel so precisely and use it for as 
short or as long as the patient needs, we 
can help them through their most severe 
allergy season and help prevent those itch 
flares and skin or ear infections. 

Dr. DeBoer: I can’t emphasize enough 
how important it is to keep infections 
under control, because very often that 
ends up being the reason Apoquel or 
another medication isn’t working so well.

Patricia Stark: Is there any evidence 
to suggest Apoquel also has anti- 
inflammatory effects in allergic 
dermatitis? 

Dr. Gonzales: We have studied Apoquel’s 
mechanism of action, and we know it 
inhibits a variety of cytokines that are 
involved in inflammation, most notably 
IL-2 and IL-6. It also inhibits IL-4 and IL-13, 
which tend to be associated with allergic 
responses and activate cell types such as 
mast cells, eosinophils, and B cells; those 
cells can release a lot of proinflammatory 

Clinician’s Forum 7

IMPORTANT SAFETY  
INFORMATION
Do not use APOQUEL® (oclaci-
tinib tablet) in dogs less than 12 
months of age or those with 
serious infections. APOQUEL 
may increase the chances of 
developing serious infections, 
and may cause existing parasitic 
skin infestations or pre-existing 
cancers to get worse. APOQUEL 
has not been tested in dogs 
receiving some medications 
including some commonly used 
to treat skin conditions such as 
corticosteroids and cyclosporine. 
Do not use in breeding, pregnant, 
or lactating dogs. Most common 
side effects are vomiting and 
diarrhea. APOQUEL has been 
used safely with many common 
medications including parasiti-
cides, antibiotics and vaccines. 
For more information, please see 
the full Prescribing Information.



mediators associated with allergic 
dermatitis. We also know Apoquel 
inhibits IL-31. Although this cytokine is 
attributed mostly to pruritus, we are 
learning that it has the potential to 
activate many chemokines and pro- 
inflammatory mediators. So, inhibiting 
that cytokine probably contributes to 
some of its anti-inflammatory effects. 

In addition, we have studied the effects 
of Apoquel in a variety of laboratory 
models of allergic skin disease, in 
addition to clinical trials. One of the 
endpoints we tend to look at in laborato-
ry models is erythema, which is a sign of 
skin inflammation. In laboratory dogs 
treated with Apoquel, we’ve seen great 
improvement in skin condition and 
reduction of erythema. In comparative 
laboratory studies, we have found that 
Apoquel works just as effectively as a 
steroid.

Patricia Stark: Have there been any 
studies that demonstrate Apoquel’s 
effectiveness in reducing lesions 
associated with allergic and atopic 
dermatitis?

Dr. DeBoer: We have good, standard-
ized, validated ways of assessing lesions 
and pruritus in allergic and atopic dogs. 
We know from the clinical field studies 
involving dogs with spontaneous atopic 
dermatitis that Apoquel not only rapidly 
and significantly reduced the itch, but 
the lesion scores as well. In follow-up 
studies when Apoquel was compared 
head-to-head with either cyclosporine  
or corticosteroids, we saw pretty much 
equivalent reduction in the inflammatory 
lesions with all of those drugs. It’s clear 
that there’s not only an antipruritic effect, 
but also an effect on inflammatory 
lesions.3-5

It’s clear that there’s not only an 
antipruritic effect, but also an effect  
on inflammatory lesions.

—Dr. DeBoer

Patricia Stark: Are there any 
circumstances in which steroids 
may be preferred over Apoquel?

Dr. McKay: In general, other than for 
chronic ear cases, I would only reach for 
steroids in rare cases when efficacy was 
not good with other treatments or in the 
case of adverse effects from other 
treatments. If a dog is younger than a 
year and Apoquel is not appropriate due 
to its age limitation, I would turn to 
Cytopoint, which now has a label claim 
for allergic and atopic dermatitis. You 
could consider steroids there, but they 
are really not ideal in growing dogs. 

Dr. DeBoer: With ear disease, one of the 
major issues is swelling in the ear canal, 
and sometimes that swelling really 
needs corticosteroids. However, topicals 
are also available to treat that. Also, in 
cases of severe pododermatitis when 
there is a lot of swelling in the feet, 
steroids may be needed initially.

Conclusion
Allergic dermatitis has been a frustrating 
area of practice for clinicians, but it has 
been changed by Apoquel. Apoquel has 
been shown to provide fast, effective, and 
safe management of flares of allergic and 
atopic dermatitis. Patients enjoy a greater 
quality of life because of the immediate 
relief of pruritus and inflammation. The 
efficacy of Apoquel has helped increase 
clients’ trust in their veterinarian as a 
caretaker for their pet, and there’s still 
more to learn about what Apoquel can 
offer beyond treating allergic itch and 
inflammation—like the potential benefits 
in the treatment of cancer. Apoquel has 
become an indispensable asset in the 
treatment and management of allergic 
and atopic conditions in veterinary 
dermatology.Copyright 2019

Educational Concepts, LLC, 
dba Brief Media 
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A 2‑day, hands‑on education opportunity 

to enhance your CE experience at New 
York Vet. Get your hands dirty and secure 

a spot in these small‑scale workshops.

A state‑of‑the‑art practice design 
program for veterinarians who are 

looking to expand, renovate, or 

build a veterinary hospital.

 100+ hours of RACE ‑ and NYSED‑approved CE, so you can earn 16 hours  
 of CE

 Compelling speaker lineup selected by the veterinarians who bring you  
 Clinician’s Brief

 Veterinary nursing, business, and practice management theaters to  
 support the entire team

 More than 300+ leading suppliers in the exhibit hall

 Multiple opportunities to connect with peers and experts from across  
 the United States

What can you expect 
at New York Vet 2019?

Register before September 27 for $349 with code PEG349



newyork.vetshow.com 3

PLANE
There’s nothing quite like the view of New 
York City from the window seat of an airplane. 

If you plan to fly, LaGuardia Airport (LGA) is 
the most conveniently located destination for travel into 
midtown Manhattan. Both American Airlines and Delta 
Air Lines offer discounted airfare into New York City for 
registered New York Vet attendees.

Travel & Accommodation

BOOK YOUR ROOM
Through a partnership with onPeak, we are able to 
offer a variety of convenient and affordable options 
for your stay. Rates vary depending on your hotel 
selection. Additional hotel options are available.
To select your hotel and reserve a room, visit 
newyork.vetshow.com/accommodation.
A limited number of reduced‑rate rooms are available—
book soon to take advantage of your discount.

Register before September 27 for $349 with code PEG349

CAR
Planning to drive? Google Maps will be your 
best resource for driving directions and traffic 
alerts in town. Be sure to plan ahead for 
parking: Apps like SpotHero and BestParking help you find 
and reserve affordable spots.

TAXI & RIDESHARE
Grabbing a cab or a rideshare can be ideal 
when you’re weighed down with heavy 
luggage or you reach your capacity for 
walking. New York City’s yellow and green taxis are 
available 24 hours a day and accept cash and cards. Special 
discounts for Lyft and Uber will be available for attendees 
if you prefer rideshares.

SUBWAY & BUS
Purchase a MetroCard at any subway station— 
including the 34th Street‑Hudson Yard Station 
with the new 7 line extension, just across 
the street from the Javits Center—and you'll have instant 
access to the city's 24/7 subway and bus system. 
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Clinician’s Brief
CLINICAL THEATER 1

Clinician’s Brief
CLINICAL THEATER 2

9:00 am – 9:50 am

Prepubertal Neutering:  
What’s the Evidence?

Dr Laura Selmic
BVetMed (Hons),  
BVetMed (Hons.), MPH, 
DACVS-SA, DECVS 
Assistant Professor, Small 
Animal Surgery 
The Ohio State University

9:15 am – 10:05 am

Beyond the Nose: Challenges 
of Brachycephaly in All Body 
Systems

Dan Brockman
BVSc, CertVR, CertSAO, 
DACVS, DECVS
 Professor, Small Animal Surgery 
Royal Veterinary College

10:25 am – 11:15 am

Surgical Extractions:  
Numb It & Remove It! 

Dr Mark Smith
Diplomate, ACVS; Diplomate 
AVDC; Founding Fellow, 
AVDC and ACVS Oral and 
Maxillofacial Surgery
Managing Partner 
Center for Veterinary 
Dentistry and Oral Surgery

10:45 am – 11:35 am

Breathe Deeply:  
Dyspnea Toolkit 

Lisa Powell
DVM, DACVECC
Associate Critical Care Clinician 
BluePearl Veterinary Partners

11:45 am – 12:35 pm

Approach to the Allergic 
Dog: Opportunities for Best 
Medicine and Best Business
SESSION SUPPORTED BY 

Candace Sousa
DVM, DACVD, DABVP
Veterinary Dermatologist
Consultant

12:15 pm – 1:05 pm

Can’t Touch This:  
Sedation Strategies  
for Fractious Patients

Stephanie Krein
DVM, DACVAA
Veterinary Anesthesiologist 
Angell Animal Medical Center

12:45 pm – 1:35 pm

Macule? Papule? Pustule? 
Plaque? How to Tell the 
Difference & Why It Matters

Dr Andrew Rosenberg
DVM, DACVD
Dermatologist and Medical 
Director
Animal Dermatology and 
Allergy Specialists

2:05 pm – 2:55 pm

Clinical Pathology  
Clues to Endocrinopathies 

Thomas Schermerhorn
VMD, DACVIM (SAIM)
Professor, Small Animal Internal 
Medicine 
Kansas State University

1:45 pm – 2:35 pm

Taking the Fear Out of 
Brachycephalic Anesthesia

Dr Stephanie Krein
DVM, DACVAA
Veterinary Anesthesiologist 
Angell Animal Medical Center

3:15 pm – 4:05 pm

Effective CaOx Prevention & 
the Story Behind Voiding 
Urohydropropulsion
SESSION SUPPORTED BY 

Jody Lulich
DVM, PhD DACVIM
Professor, Internal Medicine
University of Minnesota

3:00 pm – 3:50 pm

Feline Orthopedics:  
Cats Are Not Small Dogs 

Sue Casale
DVM, DACVS
Veterinary Surgeon  
(Orthopedic and Soft Tissue) 
Angell Animal Medical Center

4:15 pm – 5:05 pm

All Sewn Up: Am I  
Choosing the Right Suture  
for My Procedure? 

Laura Selmic
BVetMed (Hons),  
MPH, DACVS-SA, DECVS, MRCVS, 
ACVS Founding Fellow, Surgical 
Oncology 
Assistant Professor, Small Animal 
Surgery 
The Ohio State University

4:05 pm – 4:55 pm

Your Essential Guide to 
Insulin: So Many Choices, 
Which Do I Choose?

Thomas Schermerhorn
VMD, DACVIM (SAIM)
Professor, Small Animal 
Internal Medicine 
Kansas State University

5:10 pm – 6:00 pm

Skin in the Game: 
Importance of Topical 
Therapy

Andrew Rosenberg
DVM, DACVD
Dermatologist and 
Medical Director
Animal Dermatology 
and Allergy Specialists

5:10 pm – 6:00 pm

Is That Normal for a 
Dachshund? Recognizing 
Radiographic Breed Variants 
in Every Body System

Anthony Pease
DVM, MS, DACVR
Chief Veterinary Medical 
Officer
WVC

REGISTER
NOW!7:00 pm – 7:50 pm

SESSION SUPPORTED BY 

Speaker details coming 
soon!

Program subject to change.
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Clinician’s Brief
CLINICAL THEATER 3 VETERINARY NURSING THEATER
9:30 am – 10:20 am

Controlled Substance: 
Prescribing, Reporting, Record 
Keeping, & Diversion 
Prevention (Part 1)

Lisa Penny
RPh, FSVHP, FACVP
Director of Pharmacy 
Cornell University Hospital 
for Animals

9:00 am – 9:50 am

Rehabilitate Your Protocols: 
Rehab Tips for General 
Practice

Heather Hopkinson
RVT, VTS-EVN, CCRP
 Head Technician, 
Rehabilitation  
and Mobility
 NC State University College of 
Veterinary Medicine

10:25 am – 11:15 am

Controlled Substance: 
Prescribing, Reporting, Record 
Keeping, & Diversion 
Prevention (Part 2)

Lisa Penny
RPh, FSVHP, FACVP
Director of Pharmacy 
Cornell University Hospital 
for Animals

10:30 am – 11:20 am

Kitty Cooperative Care
Monique Feyrecilde
BA, LVT, VTS (Behavior)
Veterinary Technician 
Mercer Island Veterinary 
Clinic, Teaching Animals

12:00 pm – 12:50 pm

SESSION SUPPORTED BY 

Speaker details coming 
soon!

11:30 am – 12:40 pm

 
SESSION SUPPORTED BY 

Speaker details coming 
soon!   

1:50 pm – 2:40 pm

Dilated Cardiomyopathy:  
An Update

Amara Estrada
DVM, DACVIM (Cardiology)
Professor,  
Cardiology 
University of Florida

2:00 pm – 2:50 pm

Stand Out From the Crowd: 
How to Market Yourself

Heather Prendergast
RVT, CVPM,  
SPHR
Director Of Education 
Encore Vet Group

3:10 pm – 4:00 pm

Critical-Illness–Related 
Corticosteroid Insufficiency: 
Is It Real? Should I Worry 
About It? 

Lisa Powell
DVM, DACVECC
Associate Critical Care 
Clinician 
BluePearl Veterinary 
Partners

3:00 pm – 3:50 pm

Capnography  
in Practice

Heather Sidari
RVT, VTS (Anesthesia and 
Analgesia)
 Chief of Veterinary Nursing 
(Anesthesia/Surgery) 
Veterinary Specialty Hospitals 
for the Carolinas

4:20 pm – 5:10 pm

Extraction Complications: Tips 
& Tricks to Get Out of Trouble

Mark Smith
VMD, DACVS, DAVDC
Managing Partner 
Center for Veterinary 
Dentistry and Oral Surgery

WATCH THIS SPACE
New York Vet is excited to  

offer you even more content!

Our New York Vet Breakout Workshops 
program will be coming soon!

5:25 pm – 6:15 pm

Pediatric Orthopedics: Sprains, 
Strains, & Salter-Harris

Sue Casale
DVM, DACVS
Veterinary Surgeon  
(Orthopedic and Soft Tissue) 
Angell Animal Medical 
Center
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BUSINESS THEATER
9:00 am – 9:50 am

Happy Team, Happy Bottom Line
Josh Vaisman
CCFP 
Cofounder and Positive 
Change Ninja
Flourish Veterinary Consulting 
LLC

10:00 am – 10:50 am

What a Relief! How to Maximize 
Your Career  
as a Relief Veterinarian

Cindy Trice
DVM
Founder and CEO 
ReliefRover

11:00 am – 11:50 am

SESSION SUPPORTED BY

 

Speaker details coming 
soon!

1:40 pm – 2:30 pm

Smart Use of Smartphones in 
Your Practice

Caleb Frankel
VMD
Founder and CEO 
Instinct Science

2:40 pm – 3:30 pm

So You’re Thinking About Buying 
a Practice

Lance Roasa
DVM, MS, JD
Veterinarian, Attorney
Drip.vet, The Roasa Law Group

3:40 pm – 4:30 pm

Making Sense of Veterinary Fees
SESSION SUPPORTED BY 

Steve Castillo
CEO 
Fee Technology Inc

4:40 pm – 5:30 pm

Cybersecurity: Protect Your 
Practice

Joseph Axne
Owner
IT-Guru

NEW YORK STATE VETERINARY 
MEDICAL SOCIETY THEATER
10:00 am – 10:50 am

An Overview of the Law & 
Reporting Animal Related 
Crimes
SESSION SUPPORTED BY 

      

11:10 am – 12:00 pm

Real Case Examples Related to 
Part 1
SESSION SUPPORTED BY 

      

2:30 pm – 3:20 pm

Walking Through a Case & How 
to Handle It
SESSION SUPPORTED BY 

      

3:40 pm – 4:30 pm

Testimony Workshop
SESSION SUPPORTED BY 

Laura Niestat
DVM
Forensic Veterinarian

Alison Liu
DVM
Forensic Veterinarian
The American Society for 
the Prevention of Cruelty 
to Animals

Erin Satterthwaite
JD
Legal Advocacy  
Bronx Counsel

Elizabeth Brandler
JD
Legal Advocacy 
Senior Counsel

Laura Niestat
DVM
Forensic Veterinarian

Alison Liu
DVM
Forensic Veterinarian
The American Society for 
the Prevention of Cruelty 
to Animals

Erin Satterthwaite
JD
Legal Advocacy  
Bronx Counsel

Elizabeth Brandler
JD
Legal Advocacy 
Senior Counsel

Laura Niestat
DVM
Forensic Veterinarian

Alison Liu
DVM
Forensic Veterinarian
The American Society for 
the Prevention of Cruelty 
to Animals

Erin Satterthwaite
JD
Legal Advocacy  
Bronx Counsel

Elizabeth Brandler
JD
Legal Advocacy 
Senior Counsel

Laura Niestat
DVM
Forensic Veterinarian

Alison Liu
DVM
Forensic Veterinarian
The American Society for 
the Prevention of Cruelty 
to Animals

Erin Satterthwaite
JD
Legal Advocacy  
Bronx Counsel

Elizabeth Brandler
JD
Legal Advocacy 
Senior Counsel
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BUSINESS THEATER 
8:00 am – 8:50 am

Certified Veterinary Practice 
Manager (CVPM) Certification: 
Informational Session
SESSION SUPPORTED BY

 

Susan Savage 
CVT, CVPM,  
MBA, PHR
CVPM Candidate Liaison 
Veterinary Hospital 
Managers Association

9:00 am – 9:50 am

Supported by First Home Bank
Speaker details coming 
soon!

10:00 am – 10:50 am

How to Handle Confrontational 
Clients 

Jason Coe
DVM, PhD
Associate Professor
Ontario Veterinary College

11:00 am – 11:50 am

Ready to Grow: When, Why, & 
How to Expand Your Practice

Peter Weinstein
DVM, MBA
President
PAW Consulting

12:05 pm – 12:55 pm

Embezzlement: How to Spot It 
& How to Protect Yourself

Denise Tumblin
CPA
Owner and President  
WTA Veterinary Consultants 
Inc

David McCormick
MS, CVA
Veterinary Practice 
Appraiser 
Simmons & Associates

2:05 pm – 2:55 pm

The Value of Valuation
David McCormick
MS, CVA
Veterinary Practice 
Appraiser 
Simmons & Associates

3:00 pm – 3:50 pm

What to Say When Things Go 
Wrong: Communication in 
Challenging Situations 

Jason Coe
DVM, PhD
Associate Professor
Ontario Veterinary College

4:00 pm – 4:50 pm

How You Can Afford to Give 
Your Team a Raise

Denise Tumblin
CPA
Owner and President  
WTA Veterinary Consultants 
Inc

NEW YORK STATE VETERINARY 
MEDICAL SOCIETY THEATER
10:00 am – 10:50 am

Overwhelmed by Compassion 
Fatigue & Burnout? There are 
Solutions!
SESSION SUPPORTED BY 

Makenzie Peterson
Well-Being Program 
Director
Cornell University, College 
of Veterinary Medicine

11:10 am – 12:00 pm

Imposter Syndrome: How 
Feeling "Not Good Enough" 
Might Be a Symptom of Success
SESSION SUPPORTED BY 

Makenzie Peterson
Well-Being Program 
Director
Cornell University, College of 
Veterinary Medicine

2:30 pm – 3:20 pm

Workplace Culture &  
Well-Being: How to Make a 
Change
SESSION SUPPORTED BY 

Makenzie Peterson
Well-Being Program 
Director
Cornell University, College of 
Veterinary Medicine

3:40 pm – 4:30 pm

Drafting Your Well-Being 
Framework: A Hands-On 
Workshop
SESSION SUPPORTED BY 

Makenzie Peterson
Well-Being Program 
Director
Cornell University, College of 
Veterinary Medicine
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Clinician’s Brief
CLINICAL THEATER 1

Clinician’s Brief
CLINICAL THEATER 2

8:00 am – 8:50 am

Red Light,  
Green Light Cases 

Lauren Trepanier
DVM, PhD, DACVIM (SAIM), 
DACVCP
Professor and Director,  
Clinical Research 
University of  
Wisconsin–Madison

9:30 am – 10:20 am

Managing Collapsing 
Trachea: Beyond 
Hydrocodone

Todd Archer
DVM, MS,  
DACVIM (SAIM)
Associate Professor  
and Service Chief 
Mississippi State 
University

9:00 am – 9:50 am

Clinical Cardiology on a 
Budget

Amara Estrada
DVM, DACVIM (Cardiology)
Professor, Cardiology 
University of Florida

10:35 am – 11:25 am

Recognizing & Managing 
Self-Harming Dogs & Cats

E’lise Christensen Bell
DVM, DACVB
Veterinary Behaviorist 
Animal Care Center of Castle 
Pines

10:00 am – 10:50 am

Survival Guide to 
Inflammatory Nervous 
System Diseases 

Simon Platt
BVM&S, DACVIM 
(Neurology), DECVN, FRCVS 
RCVS
Professor, Neurology and 
Neurosurgery
University of Georgia

11:40 am – 12:30 pm

Mastering Vestibular 
Diseases in Dogs & Cats: All 
You Need to Know

Simon Platt
BVM&S, DACVIM 
(Neurology), DECVN, 
FRCVS RCVS
Professor, Neurology and 
Neurosurgery
University of Georgia

11:00 am – 11:50 pm

Stop Going Rogue & Start 
Doing Right: Essential 
Practices in Evidence-Based 
Medicine

Adrian Boswood
MA, VetMB, MRCVS, DVC, 
DECVIM-CA (Cardiology)
Professor, Veterinary 
Cardiology 
Royal Veterinary College

1:00 pm – 1:50 pm

Beyond the Curve: 
Monitoring Blood Glucose 
in Dogs & Cats

Thomas Schermerhorn
VMD, DACVIM (SAIM)
Professor, Small Animal 
Internal Medicine 
Kansas State University

12:00 pm – 12:50 pm

Fact vs Fiction: Sound 
Clinical Nutrition in a World 
Driven by Nutritional 
Pseudoscience 

Martha Cline
DVM, DACVN
Clinical Veterinary Nutritionst 
Red Bank Veterinary  
Hospital

2:00 pm – 2:50 pm

Not Just Laryngeal 
Paralysis: Understanding 
GOLPP (Geriatric Onset 
Laryngeal Paralysis 
Polyneuropathy) 

Bryden Stanley
BVMS, MVetSc, MACVSc, 
DACVS
Section Head, Surgery
Michigan State University

1:00 pm – 1:50 pm

Immune-Mediated Diseases 
& Immunosuppressive 
Therapy: What You Might Be 
Missing (Case-Based 
Review)
SESSION SUPPORTED BY  

Todd Archer
DVM, MS, DACVIM (SAIM)
Associate Professor  
and Service Chief 
Mississippi State University

3:00 pm – 3:50 pm

SESSION SUPPORTED BY 

Speaker details coming soon!

3:10 pm – 4:00 pm

Dry Your Tears: Managing 
Tear Production Disorders 

A. Brady Beale
VMD, DACVO
Instructor, Clinical 
Ophthalmology
University of Pennsylvania

3:55 pm – 4:45 pm

Dust Off Your  
Ultrasound Machine:  
The Nonradiologist’s  
Guide to Ultrasound in 
General Practice

Anthony Pease
DVM, MS, DACVR
Chief Veterinary Medical 
Officer
WVC

4:10 pm – 5:00 pm

More Than One Problem: 
Wound Management in 
Complicated Patients

Bryden Stanley
BVMS, MVetSc,  
MACVSc, DACVS
Surgery Professor
Michigan State University

DON'T MISS YOUR SPECIAL 
RATE. REGISTER FOR $349 

WITH CODE PEG349.
Price offer expires September 27.
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VETERINARY NURSING  
THEATER
9:15 am – 10:05 am

The First 48: Caring for Your 
Critical Trauma Patient

Courtney Waxman
CVT, VTS (ECC)
Instructional Technologist 
Purdue University

10:15 am – 11:05 am

With Fear Free You’ll Achieve 
Explosive Practice Growth

SESSION SUPPORTED BY     

Marty Becker
DVM

11:15 am – 12:05 pm

Ride the Wave: ECG Survival 
Kit

Heather Sidari
RVT, VTS (Anesthesia and 
Analgesia)
 Chief of Veterinary Nursing 
(Anesthesia/Surgery) 
Veterinary Specialty Hospitals 
for the Carolinas

12:15 pm – 1:05 pm

Helping Canine Patients 
Stress Less 

Monique Feyrecilde
BA, LVT, VTS (Behavior)
Veterinary Technician 
Mercer Island Veterinary 
Clinic, Teaching Animals

2:00 pm – 2:50 pm

Negotiation: How to Get 
What You Want at Work

Heather Prendergast
RVT, CVPM, SPHR
CEO 
Synergie Consulting 

3:10 pm – 4:00 pm

Temperature Extremes: 
From Hypothermia to Heat 
Stroke

Courtney Waxman
CVT, VTS (ECC)
Instructional Technologist 
Purdue University

Clinician’s Brief
CLINICAL THEATER 3
9:15 am – 10:05 am

Not All Melanomas Are the 
Same: Understanding  
the Importance  
of Location, Malignancy,  
& Species 

Brooke Britton
DVM, DACVIM (Oncology)
Medical Oncologist
BluePearl Veterinary 
Partners

10:20 am – 11:10 am

Nutritional Therapy for 
Diarrhea: Tips, Tricks, & 
Pearls

Martha Cline
DVM, DACVN
Clinical Veterinary 
Nutritionst 
Red Bank Veterinary Hospital

12:00 pm – 12:50 pm

Food Allergy: Is It Really as 
Common as Owners & Pet 
Stores Think?

Andrew Rosenberg
DVM, DACVD
Dermatologist and Medical 
Director
Animal Dermatology and 
Allergy Specialists

1:00 pm – 1:50 pm

What Goes Up Must Come 
Down: Diagnosis & 
Management of Intraocular 
Pressure Disorders

A. Brady Beale
VMD, DACVO
Instructor, Clinical 
Ophthalmology
University of Pennsylvania

2:05 pm – 2:55 pm

Mitral Valve Management 
Dan Brockman
BVSc, CertVR, CertSAO, 
DACVS, DECVS
 Professor, Small  
Animal Surgery 
Royal Veterinary College

Adrian Boswood
MA, VetMB, MRCVS, DVC, 
DECVIM-CA (Cardiology)
Professor, Veterinary 
Cardiology 
Royal Veterinary College

3:05 pm – 3:55 pm

When You’re Scared of  
Your Patients:  
Human-Directed Aggression 
(Clinical Cases)

E’lise Christensen Bell
DVM, DACVB
Veterinary Behaviorist 
Animal Care Center of 
Castle Pines

4:05 pm – 4:55 pm

Stereotactic Radiosurgery: 
Data-Driven Treatment 
Recommendations 

SESSION SUPPORTED BY   

Neal Mauldin
DVM, DACVIM (Internal 
Medicine and Oncology), 
DACVR (Radiation 
Oncology)
Chief Medical Officer 
PetCure Oncology

Program subject to change.
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EXPLORE NEW YORK CITY

American Museum of Natural 
History 
• Take one of the free guided tours 

hourly from 10:15 am to 3:15 pm.
• Don’t like crowds? Try visiting on 

late afternoons and early Sunday 
mornings.

• Head to the fossil halls to see a 
122-foot-long cast of a titanosaur, 
a newly discovered dinosaur 
species.

Empire State Building
• To beat the crowds, arrive early in 

the morning (around 8 am), in mid 
afternoon (around 3 pm) or after 11 
pm.

• For a fun, only-in-NYC experience, 
visit late. The observation deck is 
open until 2 am every night (the 
last elevator goes up at 1:15 am).

• Enjoy live music from a 
saxophonist after the sun sets, 
Thursdays through Saturdays.

9/11 Memorial & Museum 
• On Tuesday afternoons, the 

museum hosts talks centered on 
personal remembrances from 
those who were witness to the 
events of 9/11.

• Spend some time aboveground at 
the memorial’s reflecting pools, 
located within the footprints of the 
former Twin Towers.

Insider Tips to NYC's Top Attractions

SAVE ON ATTRACTIONS
Save on admissions to some of New York City's most iconic attractions with New York Sightseeing Pass, New York Explorer 
Pass, Delegate Discount Pass, or other attraction passes from NYC&Co. Each offers a different experience, but all give you 
substantial savings. Go to newyork.vetshow.com/nycgo to start saving. 
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From breathtaking city views and expansive cultural exhibits to thrilling live 
performances and lush green spaces,  there are attractions in New York City to suit all 
tastes.

Top of the Rock Observation Deck 
• Consider a night time visit—the 

decks close at midnight, with the 
last elevator up at 11:15 pm.

• Explore the rest of 30 Rockefeller 
Plaza, where many famous TV 
shows tape—including The Tonight 
Show and Saturday Night Live.

• All 3 observation decks have 
outdoor space, but to really feel 
like part of the skyline you should 
head for the highest deck, which is 
completely open-air.

Solomon R. Guggenheim Museum 
• Take a free tour to learn more 

about the art and history of the 
Guggenheim. The tour is held at  
2 pm daily.

• Eat at The Wright, an on-site 
restaurant—the modern design 
and New American menu would 
make it worth a visit even if it 
weren’t part of the museum.

Statue of Liberty & Ellis Island 
• Use the passenger arrival records 

at Ellis Island to check your own 
family’s US immigration history.

• Don't forget there's an actual 
museum in the Statue's pedestal, 
chock-full of fascinating historical 
information.

• Eat and shop in Lower Manhattan 
before you catch the ferry to 
Liberty and Ellis Islands.
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Meet the Speakers

Brady Beale 
VMD, DACVO

Chief Medical Communications Officer, 
Clinical Instructor in Ophthalmology 
University of Pennsylvania

Dr. Brady Beale is a clinical instructor of ophthalmology at the University of 
Pennsylvania where she serves as the Chief Medical Communications Officer. She also 
works in private practice in Lancaster, PA. 

Dr. Beale graduated from UPenn, completed for an internship, and then completed an 
ophthalmology residency at NCSU. She has worked at the New England Aquarium and 
The Maryland Zoo and is the consulting ophthalmologist for the Philadelphia zoo. 

Recently the ACVO Chair of the Public Relations committee, Dr. Beale has a passion for 
communication and outreach. She was recently featured in Animal Planet’s 2016 docu-series, 
Life at Vet U. Her website, Blindtails.com, is used nationally in clinics to share inspiring stories 
of blind animals when restoration of vision is not possible. She is also active in youth STEM 
programs and recently gave a TEDx talk to help young students explore their interests.

SESSION

 No More Tears: Managing Tear Production Disorders

 What Goes Up Must Come Down: Diagnosis &  
 Management of Glaucoma

Andrew Rosenberg 
DVM, DACVD

Dermatologist, Medical Director 
Animal Dermatology & Allergy Specialists

Dr. Andrew Rosenberg earned his Bachelor of Science with distinction in research from 
Cornell University in 2005. He received his DVM from the Cornell University College of 
Veterinary Medicine in 2009. Dr. Rosenberg completed his 3-year dermatology residency 
with Animal Dermatology Clinic in 2013 and achieved Diplomate status with the 
American College of Veterinary Dermatology in the same year. He received the American 
College of Veterinary Dermatology Research Award for his work in cyclosporine 
(Atopica) associated gingival overgrowth. In 2015 he became the practice owner of 
Riverdale Veterinary Dermatology in Riverdale, NJ. He has since expanded the practice 
under the name Animal Dermatology & Allergy Specialists and currently practices in 
both the Riverdale, NJ and Westchester County, NY locations.

He is an active member of the College of Veterinary Dermatology and currently serves 
as the Chair for the Education Committee. He has multiple publications and lectures 
throughout the United States and internationally. He has appeared on television on 
both News12 New Jersey and Nat Geo Mundo. Dr. Rosenberg has a strong interest in 
both allergies and autoimmune skin diseases. 

SESSION

 Macule? Papule? Pustule? Plaque? How to Tell the  
 Difference & Why It Matters

 Food Allergy: Is It Really as Common as Owners & Pet  
 Stores Think?

 Skin in the Game: Importance of Topical TherapyCandace Sousa 
DVM, DACVD, DABVP

Veterinary Dermatologist and 
Consultant 
Zoetis

Dr. Sousa worked in private small animal practice, owned a small animal clinic in 
Sacramento, and worked in private dermatology referral practice before joining Zoetis 
in 2003. She retired in 2016. She has lectured extensively to veterinarians worldwide 
as well as publishing in numerous veterinary publications. In 2008 Dr. Sousa received 
the ACVD Award for Excellence. She currently maintains an appointment as an Adjunct 
Clinical Professor in the Department of Medicine and Epidemiology at the University of 
California, Davis and as an Adjunct Assistant Professor at Washington State University.

SESSION

 Approach to the Allergic Dog: Opportunities for Best  
 Medicine & Best Business

Register before September 27 for $349 with code PEG349
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Meet the Speakers

Adrian Boswood 
MA, VetMB, MRCVS, DVC

Professor of Veterinary Cardiology 
University of Florida College of  
Veterinary Medicine

Adrian Boswood graduated from Cambridge University Veterinary School in 1989. He has 
worked at the Royal Veterinary College since joining as an Intern in 1990. He holds the RCVS 
Diploma in Veterinary Cardiology and the European College of Veterinary Internal Medicine 
(ECVIM) Cardiology Diploma and is a European Specialist in Veterinary Cardiology. Adrian 
is Professor of Veterinary Cardiology and a past President of ECVIM. His research interests 
include the clinical uses of cardiac biomarkers and the treatment of heart disease and failure.

SESSION

 Mitral Valve Management

 Stop Going Rogue and Start Doing Right: Essential  
 Practices in Evidence‑Based Medicine

Daniel Brockman 
CertVR CertSAO Dipl ACVS Dipl ECVS 
FHEA MRCVS

Professor of Small Animal Surgery 
Royal Veterinary College

Dan graduated from Liverpool University in 1987. After eighteen months in mixed 
practice in Yorkshire, he began a residency in small animal surgery at the University 
of Liverpool. Dan gained an RCVS Certificate in Veterinary Radiology in 1990 and a 
Certificate in Small Animal Orthopaedics in 1991.

Dan moved to the University of Pennsylvania in 1991 as a Lecturer in Surgery and where 
he became Assistant Professor of Surgery in 1994. He became a diplomate of the American 
College of Veterinary Surgeons in 1999 and the European College of Veterinary Surgeons 
in 2000. He joined the Royal Veterinary College as a Lecturer in Soft Tissue Surgery in 
October 2000 and became a Senior Lecturer in 2003. He was awarded a Professorship in 
2007 and is now Director of the Cardiothoracic Surgery Programme at the RVC.

SESSION

 Beyond The Nose: Challenges of Brachycephaly in All  
 Body Systems

 Mitral Valve Management

Julie Byron 
DVM, MS, DACVIM

Professor of Small Animal Internal 
Medicine 
Ohio State University College of 
Veterinary Medicine

Dr. Julie Byron is a Professor at The Ohio State University on the Small Animal Internal Medicine 
Service. She received her DVM from The Ohio State University in 1998 and then completed a 
one-year rotating small animal internship a VCA West Los Angeles Animal Hospital. 
She then then worked a year as an associate veterinarian in the New York Veterinary 
Hospital before commencing on a three-year residency in small animal internal 
medicine combined with a MS graduate program here at Ohio State, which she 
completed in 2003 and 2004, respectively. 
She then entered into private practice as an Associate Internal Medicine Specialist at 
the PetCare Veterinary Hospital in Santa Rosa, California before beginning a clinical 
track faculty position at the University of Illinois in 2005. 
Dr. Byron is board certified in the American College of Veterinary Internal Medicine. Her 
clinical interests include nearly all aspects of internal medicine with special interest in urinary 
tract diseases, including diagnostics such as cystoscopy and urodynamic testing to evaluate 
urinary bladder and urethral function, particularly in dogs and cats with urinary incontinence. 
She also has interest in fungal diseases. Her research interests include clinical and 
translational studies involving the lower urinary tract in both dogs and cats, including 
diagnostic procedures to diagnose complex or challenging urinary tract cases as well as 
discovering new and novel interventional strategies to treat such conditions.

SESSION

 Urinary Incontinence Update: What’s New for 2019

Sue Casale 
DACVS‑SA

Staff Surgeon 
Angell Animal Medical Center

Dr. Casale is a board-certified veterinary surgeon specializing in both orthopedic and soft 
tissue surgery at Angell Animal Medical Center in Boston, MA. She is a graduate of the 
Cummings School of Veterinary Medicine at Tufts University. She completed a rotating 
internship at Angell and a three year surgical residency at Tufts. She is program director of 
the surgical residency at Angell and actively participates in training of the residents. Her 
interests include minimally invasive surgery, thoracic surgery and fracture repair.

SESSION

 Feline Orthopedics: Cats Are Not Small Dogs

 Pediatric Orthopedics: Sprains, Strains, & Salter‑Harris

Register before September 27 for $349 with code PEG349
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Meet the Speakers

Lisa Penny 
RPh, FSVHP, FACVP

Director of Pharmacy 
Cornell University Hospital for Animals

Lisa Penny is a registered pharmacist whom has been in practice for 25 years in 
both human and veterinary medicine. Currently Lisa is the Director of Pharmacy at 
Cornell University’s Hospital for Animals, which fills both inpatient and outpatient 
prescriptions. Her experience in both the retail and hospital settings, as well as, working 
with human and veterinary patients provides a unique perspective into veterinary 
medicine and controlled substance regulations.

SESSION

 Controlled Substance: Prescribing, Reporting, Record  
 Keeping & Diversion Prevention ‑ Part 1

 Controlled Substance: Prescribing, Reporting, Record  
 Keeping & Diversion Prevention ‑ Part 2

Dr. Simon Platt 
BVM&S, FRCVS, Dipl. ACVIM (Neurology), 
Dipl. ECVN

Professor of Neurology & 
Neurosurgery 
College of Veterinary Medicine, University 
of Georgia, USA

Dr. Simon Platt qualified from the University of Edinburgh in 1992; he was then an intern 
at the Ontario Veterinary College, and completed a neurology residency in 1998 at the 
University of Florida. Dr. Platt is currently a professor at the University of Georgia. Dr. Platt 
is the co-editor of the BSAVA Manual of Canine and Feline Neurology and the Manual of 
Small Animal Neurological Emergencies. Dr. Platt is Past-President of the ACVIM Neurology 
Specialty and Founder member of the South Eastern Veterinary Neurology (SEVEN) group 
in the USA. Currently, Simon serves as Editor in Chief of the NAVC journal Today’s Veterinary 
Practice. Dr. Platt was made a fellow of the Royal College of Veterinary Surgeons in 2018.

SESSION

 Mastering Vestibular Diseases in Dogs and Cats: All  
 That You Need to Know

 Survival Guide to Inflammatory Nervous System  
 Diseases

Dr. Amara Estrada 
DVM, Diplomate ACVIM Cardiology

Professor of Cardiology 
University of Florida College of  
Veterinary Medicine

Dr. Amara Estrada is a Professor of Cardiology and the Associate Chair for Instruction in 
the Department of Small Animal Clinical Sciences at the University of Florida College of 
Veterinary Medicine. She frequently speaks at continuing education meetings both on a 
national and international level. She enjoys collegial collaborations with her colleagues 
both within the veterinary cardiology and pediatric cardiology disciplines. Her research 
interests are on inherited cardiomyopathies and interprofessional education. She 
graduated from the University of Florida College of Veterinary Medicine and completed 
her cardiology residency program at Cornell University.

SESSION

 Clinical Cardiology on a Budget

 Dilated Cardiomyopathy: An Update

Dr. Stephanie Krein 
DVM, DACVAA

Anesthesiologist 
Angell Animal Medical Center

Dr. Krein was born in Seattle but spent much of her childhood in northeast Tennessee. 
She received a BS in Exercise Physiology from Miami University (Ohio) in 2001 and 
DVM from the University of Illinois, College of Veterinary Medicine in 2007. She then 
completed a rotating internship in Chicago, IL and went on from there to work as an 
emergency doctor at Cape Cod Veterinary Specialists. In 2013, Dr. Krein completed an 
anesthesia residency at Tufts University and continued to Philadelphia to join the team 
at the University of Pennsylvania as a clinical lecturer. In 2014, she passed the ACVAA 
board exam and then joined the team at Angell in March of 2015 and continues to work 
there currently. She has a strong interest in emergency and critical care anesthesia and 
the effect of various drugs on the cardiovascular system. Dr. Krein’s interests outside of 
work include travelling and exploring new places and countries, hiking, and skiing.

SESSION

 Taking the fear out of brachycephalic anesthesia

 Can’t Touch This: Sedation Strategies for the  
 Fractious Patients

Register before September 27 for $349 with code PEG349



New York Vet  
Welcome Party
Thursday, November 7
5:30 pm – 6:30 pm  
Central Catering Area
Javits Center, New York City

Grab a drink and soak up the excitement  
of the conference at an event where colleagues, 
speakers, and exhibitors all come together to build 
new connections and meaningful relationships.

DON’T MISS IT.

WE’VE GOT THE PARTY.
All that’s missing is you.

Save the Date
Thursday, November 7
After Party with the NYCVMA
The NYCVMA will be hosting an after-hours 
social gathering for all attendees of New York 
Vet. Proceeds from the party will go to NYSAVE, 
a nonprofit foundation in New York City that 
helps animals in need of medical care.

Join us for music and drinks in support  
of this important foundation.

For more information and  
to purchase tickets, visit  
newyork.vetshow.com/faqs.



…want to maximize 
your time spend  

outside your practice?

…are looking for your 
unique CE experience 

and want to have 
some fun at the  

same time?

…want to learn from 
leading minds and 

experts of your  
industry?

CE

Register before September 27 for $349 with code PEG349

Register for New York Vet today! The Registration is simple:

Call us at  

(646) 437‑9080
Register online at  

newyork.vetshow.
com

Email us at  

newyorkvet@
closerstillmedia.com

APP COMING SOON!

Download the offical event app and and get ready 
for new york vet. This will be your official pocket 
guide with all onsite information.

@newyorkvet @vetshowsus

CATCH US ON:




