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CLINICAL FOCUS

ACVC

ONE HEALTH

What Veterinarians
and Veterinary
Students Really Want

Increasing Detection
of Emerging
Zoonotic Pathogens

I

A

n a well-attended general session at the
2018 Atlantic Coast Veterinary Conference®, Amanda Landis-Hanna, DVM,
senior manager of veterinary outreach
for PetSmart Charities, shared some surprising survey data about what veterinary students and veterinarians working
in both private practice and shelter medicine are looking for in their career.
ViaGen Pets & Equine

(continued on page 12)

ACVC

When “Normal”
Test Results Are
Not Normal

P

icture this scenario: You’re performing a presurgical exam on a
puppy scheduled for an ovariohysterectomy, and the owner asks whether preanesthetic bloodwork is really necessary.
Do you hesitate before you reply?
How about this one: At
the end of a busy day,
you’re reviewing a stack
of blood test results and
making callbacks to clients.
Karen Todd-Jenkins,
VMD
You pick up a report and
quickly scan for red or bold values indicating results that are outside the normal
(continued on page 14)

WVC

Ophthalmology
Made Simple

O

phthalmic examination offers unique
insight into a patient’s health status,
according to Elizabeth Giuliano, DVM, MS,
DACVO. At the 2018 Western Veterinary
Conference in Las Vegas, Nevada, Dr.
Giuliano provided a general ophthalmology overview for veterinary practitioners that included valuable information
on important diagnostic tests and useful
tips to improve ophthalmic exam skills.
(continued on page 18)

ccording to the CDC, more than half
of all known human pathogens originated in animals.1 Also, zoonotic pathogens account for all but one of the category
A pathogens classified by the National
Institute of Allergy and Infectious Diseases;
these are the pathogens that represent the
highest risk to national security and public
health.2 Furthermore, experts estimate that
only a small fraction of existing pathogens
have been identified, leaving significant
potential for global outbreaks of uncharacterized diseases.3
(continued on page 22)

FEATURE

SURGERY

Pet Cloning: Where We Are Today
“

T

his topic evokes a lot of questions,” Kerry Ryan, DVM, animal care director
for ViaGen Pets & Equine, said at the outset of her general session lecture on
cloning in dogs and cats at the 2018 Atlantic Coast Veterinary Conference®. The
lecture’s purpose, she said, was to explain what genetic preservation is, provide
a basic understanding of how cloning works, and make veterinary professionals
aware of the fact that “we are actually doing this and it is working really well.”
During her lecture, Dr. Ryan also highlighted the important role veterinary teams
play in the cloning process.
Dolly the sheep was cloned 22 years ago, in 1996, and ViaGen Pets has been
cloning horses and livestock for 17 years. The company began cloning pet dogs
and cats in 2015. “We’re the only company in the world that is cloning cats
for pet owners and the only company in the United States that is cloning pet
dogs,” Dr. Ryan said. The company has also cloned cattle, pigs, sheep, goats,
and white-tailed deer.

Synthetic Cadavers
for Surgical Training

M

ost people enter veterinary school
because they want to help animals,
but then they are confronted with the
prospect of potentially hurting animals
during the course of their
studies. Whereas a newly
graduated human doctor
needs to be proficient
only at giving injections
Meredith Rogers,
MS, CMPP
and suturing minor skin
wounds, veterinarians are expected to
have a comfort level with a variety of
surgical techniques right out of school.
(continued on page 24)

(continued on page 20)

BEHAVIOR

Managing Noise
Fears and Phobias

BUSINESS INSIGHT
PRACTICE FINANCE

WELLNESS MATTERS

Are You Calculating
Prices Correctly?

Achieving Emotional
Well-Being

Pricing decisions can make or
break a veterinary practice. Learn
how to implement more effective
strategies for your business.

Stress pervades the veterinary
profession, but personal and
profession-wide practices can
change the dialogue for the better.

(continued on page 30)

(continued on page 32)

From the Conference Floor
Visit AmericanVeterinarian.com to watch faculty from the
Atlantic Coast Veterinary Conference® share their expertise
on a range of topics.

N

oise phobia, or noise aversion, is
a very common presentation to
veterinary behaviorists, second only to
aggression. Some dogs are presented
to the veterinarian because the owners
are concerned when the pets shake and
hide during a thunderstorm or fireworks;
others are brought in when the dogs
(continued on page 28)
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CHEW OR TOPICAL SOLUTION

Pet owners already have a lot to remember.
Give them one less thing to forget.
Protect your patients from fleas & ticks for up to 12

weeks* with BRAVECTO®

Ask your Merck Animal Health Rep about BRAVECTO or Visit Bravectovets.com
*BRAVECTO kills fleas and prevents flea infestations for 12 weeks. BRAVECTO Chew and BRAVECTO Topical Solution for Dogs kill ticks (black-legged tick, American dog tick,
and brown dog tick) for 12 weeks and also kill lone star ticks for 8 weeks. BRAVECTO Topical Solution for Cats kills ticks (black-legged tick) for 12 weeks and American dog ticks for 8 weeks.
IMPORTANT SAFETY INFORMATION: BRAVECTO has not been shown to be effective for 12-weeks’ duration in puppies or kittens less than 6 months of age. BRAVECTO Chew: The most
common adverse reactions recorded in clinical trials were vomiting, decreased appetite, diarrhea, lethargy, polydipsia, and flatulence. BRAVECTO is not effective against lone star ticks beyond
8 weeks of dosing. BRAVECTO Topical Solution for Dogs: The most common adverse reactions recorded in clinical trials were vomiting, hair loss, diarrhea, lethargy, decreased appetite, and
moist dermatitis/rash. BRAVECTO is not effective against lone star ticks beyond 8 weeks of dosing. For topical use only. Avoid oral ingestion. Use caution in dogs with a history of seizures. Seizures
have been reported in dogs receiving fluralaner, even in dogs without a history of seizures. BRAVECTO Topical Solution for Cats: The most common adverse reactions recorded in clinical trials
were vomiting, itching, diarrhea, hair loss, decreased appetite, lethargy, and scabs/ulcerated lesions. BRAVECTO is not effective against American dog ticks beyond 8 weeks of dosing. For topical use
only. Avoid oral ingestion. The safety of BRAVECTO has not been established in breeding, pregnant and lactating cats. Use with caution in cats with a history of neurologic abnormalities. Neurologic
abnormalities have been reported in cats receiving BRAVECTO, even in cats without a history of neurologic abnormalities. See full Prescribing Information on
Copyright © 2018 Intervet Inc. d/b/a Merck Animal Health, a subsidiary of Merck & Co. Inc. All rights reserved. US/BRV/0218/0036

NADA 141-426, Approved by FDA

Flavored chews for dogs.
BRIEF SUMMARY (For full Prescribing Information, see package insert)
Caution:
Federal (USA) law restricts this drug to use by or on the order of a
licensed veterinarian.
Indications:
Bravecto kills adult fleas and is indicated for the treatment and prevention
of flea infestations (Ctenocephalides felis) and the treatment and control of
tick infestations [Ixodes scapularis (black-legged tick), Dermacentor variabilis
(American dog tick), and Rhipicephalus sanguineus (brown dog tick)] for 12
weeks in dogs and puppies 6 months of age and older, and weighing 4.4
pounds or greater.
Bravecto is also indicated for the treatment and control of Amblyomma
americanum (lone star tick) infestations for 8 weeks in dogs and puppies 6
months of age and older, and weighing 4.4 pounds or greater.
Contraindications:
There are no known contraindications for the use of the product.
Warnings:
Not for human use. Keep this and all drugs out of the reach of children. Keep
the product in the original packaging until use, in order to prevent children from
getting direct access to the product. Do not eat, drink or smoke while handling
the product. Wash hands thoroughly with soap and water immediately after
use of the product.
Precautions:
Bravecto has not been shown to be effective for 12-weeks duration in puppies
less than 6 months of age. Bravecto is not effective against Amblyomma
americanum ticks beyond 8 weeks after dosing.
Adverse Reactions:
In a well-controlled U.S. field study, which included 294 dogs (224 dogs were
administered Bravecto every 12 weeks and 70 dogs were administered an oral
active control every 4 weeks and were provided with a tick collar); there were no
serious adverse reactions. All potential adverse reactions were recorded in dogs
treated with Bravecto over a 182-day period and in dogs treated with the active
control over an 84-day period. The most frequently reported adverse reaction in
dogs in the Bravecto and active control groups was vomiting.
Percentage of Dogs with Adverse Reactions in the Field Study
Bravecto Group:
Active Control Group:
Percentage of Dogs
Percentage of Dogs
Adverse
with the AR During
with the AR During the
Reaction (AR)
the
84-Day Study
182-Day Study
(n=70 dogs)
(n=224 dogs)
Vomiting
7.1
14.3
Decreased Appetite
6.7
0.0
Diarrhea
4.9
2.9
Lethargy
5.4
7.1
Polydipsia
1.8
4.3
Flatulence
1.3
0.0
In a well-controlled laboratory dose confirmation study, one dog developed
edema and hyperemia of the upper lips within one hour of receiving Bravecto.
The edema improved progressively through the day and had resolved without
medical intervention by the next morning.
For technical assistance or to report a suspected adverse drug reaction, contact
Merck Animal Health at 1-800-224-5318. Additional information can be found at
www.bravecto.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.
How Supplied:
Bravecto is available in five strengths (112.5, 250, 500, 1000, and 1400 mg
fluralaner per chew). Each chew is packaged individually into aluminum foil
blister packs sealed with a peelable paper backed foil lid stock. Product may be
packaged in 1, 2, or 4 chews per package.
Distributed by:
Intervet Inc (d/b/a Merck Animal Health)
Madison, NJ 07940
Made in Austria
Copyright © 2014 Intervet Inc, a subsidiary of Merck & Company Inc.
All rights reserved
154545 R1

NADA 141-459, Approved by FDA
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(fluralaner topical solution) for Dogs
BRIEF SUMMARY (For full Prescribing Information, see package insert)
Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed
veterinarian.
Indications:
Bravecto kills adult fleas and is indicated for the treatment and prevention of flea
infestations (Ctenocephalides felis) and the treatment and control of tick infestations
[Ixodes scapularis (black-legged tick), Dermacentor variabilis (American dog tick), and
Rhipicephalus sanguineus (brown dog tick)] for 12 weeks in dogs and puppies 6 months
of age and older, and weighing 4.4 pounds or greater.
Bravecto is also indicated for the treatment and control of Amblyomma
americanum (lone star tick) infestations for 8 weeks in dogs and puppies 6
months of age and older, and weighing 4.4 pounds or greater.
Contraindications:
There are no known contraindications for the use of the product.

(fluralaner topical solution) for Cats
BRIEF SUMMARY (For full Prescribing Information, see package insert)
Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed
veterinarian.
Indications:
Bravecto kills adult fleas and is indicated for the treatment and prevention of
flea infestations (Ctenocephalides felis) and the treatment and control of Ixodes
scapularis (black-legged tick) infestations for 12 weeks in cats and kittens 6
months of age and older, and weighing 2.6 pounds or greater.
Bravecto is also indicated for the treatment and control of Dermacentor variabilis
(American dog tick) infestations for 8 weeks in cats and kittens 6 months of age
and older, and weighing 2.6 pounds or greater.
Contraindications:
There are no known contraindications for the use of the product.
WARNINGS
Human Warnings:
Not for human use. Keep this and all drugs out of the reach of children. Do
not contact or allow children to contact the application site until
dry. Keep the product in the original packaging until use in order to prevent
children from getting direct access to the product. Do not eat, drink or smoke
while handling the product. Avoid contact with skin and eyes. If contact with
eyes occurs, then flush eyes slowly and gently with water. Wash hands and
contacted skin thoroughly with soap and water immediately
after use of the product.
The product is highly flammable. Keep away from heat, sparks, open flame or
other sources of ignition.
Precautions:
For topical use only. Avoid oral ingestion. Use with caution in cats with a
history of neurologic abnormalities. Neurologic abnormalities have been
reported in cats receiving Bravecto, even in cats without a history of neurologic
abnormalities. Bravecto has not been shown to be effective for 12-weeks
duration in kittens less than 6 months of age. Bravecto is not effective against
Dermacentor variabilis ticks beyond 8 weeks after dosing. The safety of Bravecto
has not been established in breeding, pregnant and lactating cats.
Adverse Reactions:
In a well-controlled U.S. field study, which included a total of 161 households
and 311 treated cats (224 with fluralaner and 87 with a topical active control),
there were no serious adverse reactions.
Percentage of Cats with Adverse Reactions (AR) in the Field Study

WARNINGS
Human Warnings:
Not for human use. Keep this and all drugs out of the reach of children. Do
not contact or allow children to contact the application site until
dry. Keep the product in the original packaging until use in order to prevent
children from getting direct access to the product. Do not eat, drink or smoke
while handling the product. Avoid contact with skin and eyes. If contact with
eyes occurs, then flush eyes slowly and gently with water. Wash hands and
contacted skin thoroughly with soap and water immediately
after use of the product.
The product is highly flammable. Keep away from heat, sparks, open flame or
other sources of ignition.
Precautions:
For topical use only. Avoid oral ingestion. Use with caution in dogs with a history
of seizures. Seizures have been reported in dogs receiving fluralaner, even in
dogs without a history of seizures. Bravecto has not been shown to be effective
for 12-weeks duration in puppies less than 6 months of age. Bravecto is not
effective against Amblyomma americanum ticks beyond 8 weeks after dosing.
Adverse Reactions:
In a well-controlled U.S. field study, which included a total of 165 households
and 321 treated dogs (221 with fluralaner and 100 with a topical active control),
there were no serious adverse reactions.
Percentage of Dogs with Adverse Reactions in the Field Study
Bravecto Group:
Control Group:
of Dogs with Percent of Dogs with
Adverse Reaction Percent
the AR During the
the AR During the
(AR)
105-Day Study
84-Day Study
(n=221 dogs)
(n=100 dogs)
Vomiting
6.3%
6.0%
Alopecia
4.1%
2.0%
Diarrhea
2.7%
11.0%
Lethargy
2.7%
2.0%
Decreased Appetite
1.4%
0.0%
Moist Dermatitis/Rash
0.9%
0.0%
In the field study, two dogs treated with Bravecto with no prior history of seizures
each experienced a seizure. One dog had two seizures a day apart about 18 days
after its first dose. The dog was started on antiepileptic medication and had no
additional seizures during the study. A second dog had a seizure 76 days after its
first dose and 3 days after starting fluoxetine for separation anxiety. The fluoxetine
was discontinued and the dog experienced no additional seizures during the
study. One dog treated with Bravecto was observed by the owner to be off balance
for about 30 minutes five days after its first dose and had no similar observations
after the second dose. One dog with a history of seizures had a seizure the day
after the second dose of the active control.
In two well-controlled laboratory dose confirmation studies, one dog developed
mild to moderate redness, flaking, crusts/scabs and alopecia at the treatment
site from Day 1 through 14 after application of Bravecto on Day 0, and one dog
developed self-limiting generalized erythema (possible allergic reaction) one
day after treatment with Bravecto.
In a European field study in cats, there were three reports of facial dermatitis
in humans after close contact with the application site which occurred within 4
days of application.
For technical assistance or to report a suspected adverse drug reaction, or to obtain a
copy of the Safety Data Sheet (SDS), contact Merck Animal Health at 1-800-224-5318.
Additional information can be found at www.bravecto.com. For additional information
about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDAVETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.
How Supplied:
Bravecto is available in five strengths for use in dogs (112.5, 250, 500, 1000,
and 1400 mg fluralaner per tube). Each tube is packaged individually in a
pouch. Product may be supplied in 1 or 2 tubes per carton.
Distributed by:
Intervet Inc (d/b/a Merck Animal Health)
Madison, NJ 07940
Made in the USA.
Rev. 9/16
Copyright © 2016 Intervet Inc, a subsidiary of Merck & Company Inc.
All rights reserved
155586 R4

Adverse Reaction
(AR)

Bravecto Group:
Percent of Cats
with the AR During
the 105-Day Study
(n=224 cats)
7.6%
5.4%
4.9%
4.9%
3.6%
3.1%

Control Group:
Percent of Cats with
the AR During the
84-Day Study
(n=87 cats)
6.9%
11.5%
1.1%
4.6%
0.0%
2.3%

Vomiting
Pruritus
Diarrhea
Alopecia
Decreased Appetite
Lethargy
Scabs/Ulcerated
2.2%
3.4%
Lesions
In the field study, two cats treated with fluralaner topical solution experienced
ataxia. One cat became ataxic with a right head tilt 34 days after the first
dose. The cat improved within one week of starting antibiotics. The ataxia
and right head tilt, along with lateral recumbency, reoccurred 82 days after
administration of the first dose. The cat recovered with antibiotics and was
redosed with fluralaner topical solution 92 days after administration of the first
dose, with no further abnormalities during the study. A second cat became
ataxic 15 days after receiving its first dose and recovered the next day. The cat
was redosed with fluralaner topical solution 82 days after administration of the
first dose, with no further abnormalities during the study.
In a European field study, two cats from the same household experienced
tremors, lethargy, and anorexia within one day of administration. The signs
resolved in both cats within 48-72 hours.
In a European field study, there were three reports of facial dermatitis in
humans after close contact with the application site which occurred within 4
days of application.
For technical assistance or to report a suspected adverse drug reaction, or to
obtain a copy of the Safety Data Sheet (SDS), contact Merck Animal Health
at 1-800-224-5318. Additional information can be found at www.bravecto.
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.
How Supplied:
Bravecto is available in three strengths for use in cats (112.5, 250, and 500 mg
fluralaner per tube). Each tube is packaged individually in a pouch. Product may
be supplied in 1 or 2 tubes per carton.
Distributed by:
Intervet Inc (d/b/a Merck Animal Health)
Madison, NJ 07940
Made in the USA.
Rev. 9/16
Copyright © 2016 Intervet Inc, a subsidiary of Merck & Company Inc.
All rights reserved
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TH
OUR 30 ANNIVERSARY
Over 200 hours of continuing education
More than 200 veterinary industry exhibitors
Two networking receptions
All conference proceedings following the event
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ACVC.org
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he 29th Atlantic Coast Veterinary Conference® (ACVC) is officially in
the books! Based on attendee survey results, it’s safe to say that the
4-day New Jersey conference held last month exceeded expectations
all around—from the top-notch speakers presenting high-quality content to
the professionalism of event staff to the delicious food served throughout
the event. In fact, many attendees told us that this year’s conference was
the best ACVC they’ve attended.
Of the 3 general sessions presented at the conference, 1 stood out as
being particularly relevant to practice owners and hiring managers.
Amanda Landis-Hanna, DVM, senior manager of veterinary outreach for
PetSmart Charities, presented some unexpected data from a recent survey
of veterinary students, veterinarians, and animal welfare
organization leaders.
Most surprising was the
The most
fact that all respondents
important factor
agreed that the most important factor when considering
when considering
a job offer is an equitable
a job offer is an
work–life balance. For veterinarians—both in private pracequitable work–life
tice and in animal welfare
balance.
organizations—a good income
was high on the list of musthaves, but money was much
less important to students,
despite all the debt they carry as they embark on their career. In fact,
salary/bonus was “all the way down at No. 8” for student respondents.
The second most important consideration for the surveyed students
when looking for their first position out of school is the practice environment. Toxic practices are a no-go, even if they offer a higher salary,
they said. Not only do toxic practices lead to significant stress and high
turnover, but patients can suffer because team members experiencing
stress and anxiety are more likely to make a medical mistake. Toxicity
can affect client relations as well because unhappy staff may be rude to
or abrupt with the pet owners who visit the practice. Turn to page 12 to
learn more about this survey and what each of these groups is looking for
in their ideal job.
Veterinary medical schools are paying much closer attention than ever
before to the mental health of their students, with many programs including a mental health professional on staff. This heightened awareness of
mental health issues may be one of the reasons why veterinary students
are so adamant about not working in toxic practices.
Toxic practices are one of the many factors at play in the mental health
crisis facing the veterinary profession. Learning how to cope with the
stressors of the profession and creating a work environment that supports
emotional well-being should be top priorities for all types of practices.
This month, we also share insights into strategies anyone can adopt to
mitigate stress and anxiety. These strategies range from practicing gratitude and meditation to reconnecting with why you joined the profession
in the first place. Turn to page 32 for details on these and more wellness
practices that can bring more peace into your life.
It is our goal to address the diverse educational needs of the veterinary community, and our team will continue to work diligently to provide
high-quality content and a successful educational experience for you
through both American Veterinarian® and live events.

Mike Hennessy, Sr
Chairman and CEO
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HELPING YOU SOLVE THE
PUZZLE OF JOINT HEALTH
Choose from a range of multimodal products
from Boehringer Ingelheim.
►

Order now from your
Boehringer Ingelheim
representative.

For use in dogs only

For use in dogs

For use in dogs only

METACAM and PREVICOX are indicated for the control of pain
and inflammation associated with osteoarthritis in dogs.

METACAM is a Boehringer Ingelheim product.
Merial is now part of Boehringer Ingelheim.
MOBILITY SOLUTIONS

For use in dogs
and cats

ANTINOL is a joint
health supplement.

PREVICOX and ANTINOL are Merial products.
PREVICOX® is a registered trademark of Merial. ANTINOL® is a registered trademark
of Pharmalink International Limited. METACAM® is a registered trademark of Boehringer
Ingelheim Vetmedica GmbH, licensed to Boehringer Ingelheim Vetmedica, Inc.
© 2018 Boehringer Ingelheim Vetmedica, Inc. PET–0462–GEN0718 18187

IMPORTANT SAFETY INFORMATION: METACAM (meloxicam oral suspension) and PREVICOX (firocoxib)
are for use in dogs only. METACAM (meloxicam) Solution for Injection is approved for use in dogs or cats.
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. As a class, cyclooxygenase inhibitory NSAIDs like METACAM
and PREVICOX may be associated with gastrointestinal, kidney, or liver side effects. Dogs should be evaluated for
pre-existing conditions and currently prescribed medications prior to treatment with METACAM or PREVICOX, then
monitored regularly while on therapy. Concurrent use with another NSAID, corticosteroid, or nephrotoxic medication
should be avoided or monitored closely.
Please see brief summaries of full prescribing information for products mentioned in this ad on pages 8-9.

CHEWABLE TABLETS
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.

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

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.

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

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

In some situations, death has been reported as an outcome of the adverse events listed above.

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.

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.

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.
Adverse Reactions Seen in U. S. Field Studies
Adverse Reactions
Vomiting
Diarrhea
Decreased Appetite or Anorexia
Lethargy
Pain
Somnolence
Hyperactivity

PREVICOX (n=128)
5
1
3
1
2
1
1

Active Control (n=121)
8
10
3
3
1
1
0

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.
Adverse Reactions Seen in the Soft-tissue Surgery
Postoperative Pain Field Studies
Adverse Reactions
Vomiting
Diarrhea
Bruising at Surgery Site
Respiratory Arrest
SQ Crepitus in Rear Leg and Flank
Swollen Paw

Firocoxib Group (n=127)
5
1
1
1
1
1

Control Group* (n=131)
6
1
1
0
0
0

*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.
Adverse Reactions Seen in the Orthopedic Surgery
Postoperative Pain Field Study
Adverse Reactions
Vomiting
Diarrhea
Bruising at Surgery Site
Inappetence/ Decreased Appetite
Pyrexia
Incision Swelling, Redness
Oozing Incision

Firocoxib Group (n=118)
1
2**
2
1
0
9
2

A case may be represented in more than one category.
*Sham-dosed (pilled).
**One dog had hemorrhagic gastroenteritis.
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Control Group* (n=108)
0
1
3
2
1
5
0

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
For a complete listing of adverse reactions for firocoxib reported to the CVM see: http://www.fda.gov/downloads/
AnimalVeterinary/SafetyHealth/ProductSafetyInformation/UCM055407.pdf

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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Metacam®

Metacam®

(meloxicam oral suspension )

(meloxicam)

1.5 mg/mL (equivalent to 0.05 mg per drop) /0.5 mg/mL (equivalent to 0.02 mg per drop)
Non-steroidal anti-inflammatory drug for oral use in dogs only

5 mg/mL Solution for Injection
Non-steroidal anti-inflammatory drug for use in dogs and cats only

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

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

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.

Description: Meloxicam is a non-steroidal anti-inflammatory drug (NSAID) of the oxicam class. Each
milliliter of METACAM Oral Suspension contains meloxicam equivalent to 0.5 or 1.5 milligrams and
sodium benzoate (1.5 milligrams) as a preservative. The chemical name for Meloxicam is 4-Hydroxy-2methyl-N-(5-methyl-2-thiazolyl)-2H-1,2-benzothiazine-3-carboxamide-1, 1-dioxide. The formulation is
wwa yellowish viscous suspension with the odor of honey.

Description: Meloxicam is a non-steroidal anti-inflammatory drug (NSAID) of the oxicam class. Each mL of
this sterile product for injection contains meloxicam 5.0 mg, alcohol 15%, glycofurol 10%, poloxamer 188 5%,
sodium chloride 0.6%, glycine 0.5% and meglumine 0.3%, in water for injection, pH adjusted with sodium
hydroxide and hydrochloric acid.

Indications: METACAM Oral Suspension is indicated for the control of pain and inflammation associated
with osteoarthritis in dogs.

Indications:
Dogs: METACAM (meloxicam) 5 mg/mL Solution for Injection is indicated in dogs for the control of pain
and inflammation associated with osteoarthritis.

Contraindications: Dogs with known hypersensitivity to meloxicam should not receive METACAM Oral
Suspension. Do not use METACAM Oral Suspension in cats. Acute renal failure and death have
been associated with the use of meloxicam in cats.

Contraindications: Dogs with known hypersensitivity to meloxicam should not receive METACAM 5 mg/
mL Solution for Injection.

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 oral use in dogs only.
As with any NSAID all dogs should undergo a thorough history and physical examination before the
initiation of NSAID therapy. Appropriate laboratory testing to establish hematological and serum
biochemical baseline data is recommended prior to and periodically during administration. Owner should
be advised to observe 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.

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 IV or SQ injectable use in dogs. All dogs should undergo a thorough
history and physical examination before administering any NSAID. Appropriate laboratory testing to establish
hematological and serum biochemical baseline data is recommended prior to, and periodically during use of
any NSAID in dogs.
Owner should be advised to observe their dogs for signs of potential drug toxicity.
Precautions: The safe use of METACAM 5 mg/mL Solution for Injection in dogs younger than 6 months of
age, dogs used for breeding, or in pregnant or lactating bitches 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. Safety has not been established for intramuscular (IM) administration in dogs. When
administering METACAM 5 mg/mL Solution for Injection, use a syringe of appropriate size to ensure precise
dosing. 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 preexisting 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 the administration of the total daily dose of METACAM Oral Suspension,
a non-NSAID or noncorticosteriod 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 5 mg/
mL Solution for Injection 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 5 mg/mL Solution for Injection has not been evaluated. Drug compatibility
should be monitored in patients requiring adjunctive therapy. The effect of cyclo-oxygenase inhibition
and the potential for thromboembolic occurrence or a hypercoagulable state has not been studied.
Adverse Reactions:
Dogs: A field study involving 224 dogs was conducted.1 Based on the results of this study, GI
abnormalities (vomiting, soft stools, diarrhea, and inappetance) were the most common adverse
reactions associated with the administration of meloxicam.
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, diarrhea, melena, gastrointestinal ulceration
Urinary: azotemia, elevated creatinine, renal failure
Neurological/Behavioral: lethargy, depression
Hepatic: elevated liver enzymes
Dermatologic: pruritus

Gastrointestinal: vomiting, 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.

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

Information For Dog Owners: Meloxicam, like other NSAIDs, 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 NSAID intolerance. Adverse reactions may include vomiting, diarrhea, lethargy, decreased appetite
and behavioral changes. Dog owners should be advised when their pet has received a meloxicam
injection. Dog owners should contact their veterinarian immediately if possible adverse reactions are
observed, and dog owners should be advised to discontinue METACAM therapy.

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, weightbearing, 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

In this field study, dogs showed clinical improvement with statistical significance after 14 days of
meloxicam treatment for all variables.
Reference: 1. FOI for NADA 141-219 METACAM (meloxicam) 5 mg/mL Solution for Injection.
Manufactured for:
Boehringer Ingelheim Vetmedica, Inc.
St. Joseph, MO 64506 U.S.A.
METACAM is a registered trademark of Boehringer Ingelheim Vetmedica GmbH, licensed to Boehringer
Ingelheim Vetmedica, Inc.

Reference: 1. FOI for NADA 141-213 METACAM (meloxicam oral suspension).
Manufactured for:
Boehringer Ingelheim Vetmedica, Inc.
St. Joseph, MO 64506 U.S.A.

601307-07
Revised 08/2014

METACAM is a registered trademark of Boehringer Ingelheim Vetmedica GmbH, used under license.
601401-08/601413-04/6015161-10/6015268-04
Revised 07/2016

Effectiveness:
Dogs: The effectiveness of METACAM 5 mg/mL Solution for Injection was demonstrated in a field
study involving a total of 224 dogs representing various breeds, all diagnosed with osteoarthritis.1 This
placebo-controlled, masked study was conducted for 14 days. Dogs received a subcutaneous injection of
0.2 mg/kg METACAM 5 mg/mL Solution for Injection on day 1. The dogs were maintained on 0.1 mg/ kg
oral meloxicam from days 2 through 14. Variables evaluated by veterinarians included lameness, weightbearing, pain on palpation, and overall improvement. Variables assessed by owners included mobility,
ability to rise, limping, and overall improvement.
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By Kate Boatright, VMD
A RECENT RANDOMIZED, PLACEBOCONTROLLED, crossover study evaluated the effects of gabapentin in
cats with osteoarthritis (OA) using
client-specific outcome measures
(CSOMs), owner-perceived quality of
life (QOL) assessments, and accelerometer-based activity assessments.
The study included 20 cats 10
years and older with owner-perceived mobility impairment. Participants had radiographic evidence
of OA in 1 or more appendicular
joints, an exclusively indoor lifestyle, and an owner with a stable
routine during the study period.
Cats were excluded if they had a
systemic disease or clinically significant laboratory abnormalities, were
receiving anti-inflammatory drugs
or joint supplements at the time of
enrollment, missed more than 2 treatment doses
(gabapentin or placebo) during the study, or experienced severe adverse events. One cat was withdrawn
from the study because of noncompliance and another
for severe muscle tremors and ataxia.
Cats were assigned randomly to consecutive
2-week treatment windows of twice-daily gabapentin
(10 mg/kg) or placebo (sucrose capsules) with no
washout period between treatments. Activity levels

Clarifying Terminology Around Canine Aggression
By Ashley O. Bohn, PhD, MS, RVT
THE TERMS POSSESSIVE AGGRESSION and resource
guarding are often used interchangeably to describe an
unwanted behavior by dogs in the setting of protecting
or guarding an item. However, variation in the terms
and definitions used in published literature contribute
to confusion about their meanings.
Investigators from the University of Guelph recently
researched differences among terms used to describe
these behaviors and established a standard definition to describe protection of an item or resource. In
this 3-part study, 85 veterinary behavior experts were
asked to participate in surveys and open discussions
regarding their opinions on the terms possessive
aggression, resource guarding, and food-related aggression. Thirty-six experts participated in part 1 of the
survey, 29 participated in part 2, and 14 took part in
the anonymous online discussion.
Sixty-six percent of part 2 participants preferred the
term resource guarding to describe behaviors associated with protecting an item or a food source, followed
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by possessive aggression (21%). The investigators
proposed a standard definition for the term resource
guarding following evaluation of open discussions with
study participants: “the use of avoidance, threatening,
or aggressive behaviors by a dog to retain control of
food or nonfood items in the presence of a person or
other animal.” Participants expressed concern with
using possessive aggression when talking about these
behaviors with owners because the term describes a
subset of aggressive behaviors and implies a competition between the animal and the owner.
The authors determined that a standard definition is
needed to describe guarding or protective behaviors by
dogs to encourage correct diagnoses and treatments.
The term resource guarding was deemed to be a more
inclusive, broader term to describe a variety of protective behaviors, including body blocking, running away
with an item, and rapid ingestion of an item. 
Jacobs JA, et al. Front Vet Sci. 2018;5:115. doi: 10.3389/
fvets.2018.00115.

Cats in the gabapentin-treated
group were less active than
control cats.
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A NEW DRUG HAS RECEIVED APPROVAL in
Japan for the management of pancreatitis in dogs.
BRENDA—which is an acronym for blood cell
response to endothelial cell non-adhesion—is the
first drug of its kind to safely and effectively reduce
the clinical signs associated with pancreatitis.
“Until now, the only treatment available to veterinarians was to mitigate symptoms of pancreatitis
with things such as antiemetics, fluid support, pain
control, and so forth,” said Hiroshi Shikama, PhD,
general manager of research and development at
Ishihara Sangyo Kaisha (ISK) Animal Health, the
drug’s manufacturer.
Clinical studies for the drug ran from June 2015
through February 2016. Accordingly, the manufacturer filed for approval to the Japanese Ministry of
Agriculture, Forestry and Fisheries in May 2016 and
received approval in late September.
ISK is launching BRENDA in the Japanese market
first, with the intention of obtaining approval in other
markets over time. The company has already begun
the FDA approval process in the United States and
has been assigned an investigational new animal
drug file number for clinical studies. “We are
running a pilot clinical study to prove the efficacy of
[the] regimen,” Dr. Shikama said. The next step is a
pivotal clinical study, which is scheduled to start in
May 2019. 

Treating Feline OA Pain With Gabapentin

were assessed using an accelerometer attached to the
collar. Mean daily activity counts were calculated for
each 2-week treatment period.
CSOMs were defined as “place- and time-specific
activities for which the owner considered the pet to
have signs of impairment prior to the start of the
study.” Three CSOMs were identified for each cat,
and ratings were obtained by phone at the end of the
week preceding and during each week of the study.
CSOMs were rated on a scale of 1 (worsened) to 5
(very improved). Weekly scores were summed for
each cat.
After the study, owners assessed QOL as improved, the
same, or worse during the study period compared with
the week prior and between the treatment windows.
The following results were statistically significant:
• Activity was decreased during gabapentin treatment compared with placebo.
• More owners reported improved CSOMs during
gabapentin treatment.
• Cats were more likely to have decreased CSOMs
when moving from gabapentin to placebo treatment
than when moving in the opposite direction.
Thirteen owners indicated improved QOL during the
study when compared with the week immediately
preceding the study. Four owners reported no change
in QOL, and 1 reported a decrease. Nine of 18 owners
reported adverse events during gabapentin treatment,
with sedation and ataxia being most common.
Results of this study suggest that gabapentin may
be a useful component in treating OA pain in cats.
More studies are needed to evaluate the ideal dose
of gabapentin to minimize adverse events and maximize QOL. 
Alonso GP, et al. J Am Vet Med Assoc. 2018;253(5):579-585. doi: 10.2460/
javma.253.5.579.
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First Drug for Canine
Pancreatitis Is Approved

The FIRST AND ONLY FDA-approved transdermal medication for the management of weight loss in cats

“ANOTHER

PILL?
GIVE IT TO THE DOG.“
✔ In clinical studies, Mirataz™ (mirtazapine transdermal ointment) resulted in significant weight gain in cats in
as little as 14 days following topical application of 2 mg per day1

✔ Mirataz gives your clients a practical way to manage their cat’s weight loss without administration of oral medication
and does not rely on the cat to eat to be medicated

✔ Due to proprietary Accusorb™ technology, Mirataz achieves measurable plasma concentrations of mirtazapine in cats2
✔ Mirataz was well tolerated both locally and systemically in clinical studies1
For more information, contact your KindredBio Sales Specialist at 1-888-608-2542,
your preferred Distributor Sales Representative, or go to kindredbio.com/Mirataz.

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 13.
Reference: 1. Mirataz™ (mirtazapine transdermal ointment) [package insert], Kindred Biosciences, Inc.
(Burlingame, CA). Rev. 5/2018. 2. Buhles W, Quimby JM, Labelle D, et al. Single and multiple dose
pharmacokinetics of a novel transdermal ointment in cats. J Vet Pharmacol Ther. In press 2018.

Mirataz™ and Accusorb™ are trademarks of KindredBio
©2018 Kindred Biosciences, Inc., Burlingame, CA 94010. All rights reserved
US-MAZ-1800044 May-11-2018
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What Veterinarians and Veterinary
Students Really Want
Survey results reveal some surprising information that can help practices achieve greater success
in their recruiting efforts.
By Maureen McKinney
(continued from front cover)

Dr. Landis-Hanna noted that according to data shared
at the American Veterinary Medical Association
(AVM A) Convention by the Women’s Veterinary
Leadership Development Initiative, about 1 in 4 veterinarians indicated a poor satisfaction rate with the
profession. She pointed to a number of possible reasons
for this, including the burgeoning mental health crisis,
overwhelming student debt load, and changes in practice. “The industry has been changing very rapidly in
recent years and will continue to change,” she said.
Dr. Landis-Hanna went on to provide qualitative and quantitative data from a survey
of veterinary students, veterinarians, and
AWO leadership. The PetSmart Charities–
funded survey stemmed from a desire to
better understand how the opinions and
desires of veterinary students may have
shifted over the past 10 years. The nonpaid,
third-party survey was completed between
December 2017 and January 2018. The
majority of respondents, not surprisingly,
were women. “Our goals were to gain a
better understanding of the career needs
and desires of veterinary students, who are
the future of veterinary medicine,” Dr. Landis-Hanna
said. “We also wanted to understand the recruiting
needs of veterinary practices and AWOs and to elucidate the perceptions of general practice veterinarians
and students about working in AWOs.”

WHY THIS SURVEY?
PetSmart Charities, which is separate from PetSmart,
Inc, is a mission-driven nonprofit organization that
supports animal welfare by finding lifelong, loving
homes for pets through programs and thought leadership that bring people and pets together. PetSmart
Charities supports veterinary medicine with the
end goal of increasing access to veterinary care and
enhancing the human–animal bond. To date, the organization has helped more than 8 million pets find
homes, granted over $365 million to charitable organizations across North America, and funded more
than 2 million spay and neuter surgeries. In addition,
PetSmart Charities does much to support veterinary
students and animal welfare organizations (AWOs) by
strategically granting mobile training units at veterinary schools, subsidizing spay/neuter training, and
granting funding for community veterinary care.
(AWOs include shelters, fosters, rescues, humane
groups, and municipal organizations.)
Dr. Landis-Hanna works with veterinary schools
throughout the United States and Canada to determine
how PetSmart Charities can best fulfill its charitable
mission by building relationships with veterinarians,
veterinary students, and veterinary team members,
who are integral in understanding and enhancing the
human–animal bond. The information she presented is
relevant for both AWOs and general practices.

FIGURE: Salary Misperceptions
Question: What do you believe is the typical
annual salary for a new graduate?
50%
45%

45%
41%

42%

8%

5%

Under $50,000
Veterinary students
(n = 170)

8%

$50,000 to $74,999
Private practice veterinarians
(n = 100)
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9%

$75,000 to $99,999
Shelter directors
(n = 76)

IT’S NOT ALWAYS ABOUT THE MONEY
One of the more surprising findings from the survey
is that participating veterinarians working in AWOs
and those in general practices earn roughly the same
amount—a mean salary of $121,078 for private practice veterinarians and $119,444 for AWO veterinarians. Dr. Landis-Hanna also reported that the AVMA
wage estimator (at avma.org) confirmed that salaries
between nonprofit and for-profit hospitals are comparable when standardized for location and experience.

The perception persists that shelter
veterinarians don’t earn as much as
those in private practice.

Students
“It turns out that veterinary students don’t want
exactly the same things that practicing veterinarians want from their career,” Dr. Landis-Hanna said.
Contrary to what hiring practices and AWOs believe,
salary was low on the list of priorities for veterinary
students. “In fact, it was all the way down at No. 8,”
she said.
The No. 1 thing students said they want in their
career? Work–life balance. “The majority said they will
choose a job with a slightly lower salary if it offers a
better work–life balance,” Dr. Landis-Hanna said. New
grads also said receiving mentorship and working in
a practice that has a good culture are more important
than salary.
With the No. 2 item on the wish list of new graduates being a positive team environment within the
practice, toxic practices are at a distinct disadvantage
when it comes to hiring. “Salary will not keep a young
vet in a practice with a negative culture,” Dr. LandisHanna said. “You have to fix the toxicity.” Many
methods exist to improve culture, including hiring a
veterinary consultant or a social worker to identify
and work through issues.
Mentorship was the students’ No. 3 request. “So for
those of you who think you’re way too busy to mentor
a new associate, you might need to reevaluate what
your mentorship program looks like and how to facilitate having adequate time to mentor these new grads.”

For topical application in cats only. Not for oral or ophthalmic use.

Regarding AWOs, 60% of students
surveyed said they don’t think shelter
work is a financially viable career, yet
the salary data disprove the students’
theory. And veterinary students said
they do want the opportunity for community service and involvement (22%) after
graduation. “They want to feel engaged,”
Dr. Landis-Hanna noted.

Private Practitioners and
Shelter Veterinarians
The No. 1 priority for respondents
working in private practice was also
work–life balance, followed by a flexible
schedule and salary/bonus (this was the
most important consideration for 40%
of practitioners). When you’re working
to keep the staff members you already
have, Dr. Landis-Hanna advised, it may
be more important to provide salary
and bonus opportunities as opposed to
a more flexible schedule or the opportunity for continuing education. About 27%
of private practitioners named access
to cutting-edge technology as their
No. 1 priority.
Shelter veterinarians want many of the
same things that private practitioners
want, the survey data showed. Their
primary concern was having a flexible (or
desirable) schedule. This was followed in
importance by community involvement
(the altruism factor), benefits, and salary
and bonus.

MISPERCEPTIONS ABOUT
SHELTER WORK
“People believe they will be paid less
and that the quality of the care will be
lower if they work in a shelter versus a
private practice,” Dr. Landis-Hanna said.
“But working in an animal shelter has
changed dramatically over the past 5 to
10 years. The quality of medicine is not
better or worse, but it is different. Your
primary diagnostic tools may be your
senses: palpation, auscultation, sense of
smell, and visual exam. And you may do
more surgery.”
Because of this difference, AWOs are
working hard to provide competitive salaries and benefits packages. Dr. LandisHanna said that she was quite surprised
by what the survey results showed.

Salary
Salary and benefits are just as important
to shelter veterinarians as they are
to private practitioners, Dr. LandisHanna said, but the perception persists
that shelter veterinarians don’t earn
as much as those in private practice.
Of the students and private practice

veterinarians surveyed, 45% and 50%,
respectively, believed that a first-year
grad working 40 to 45 hours per week
will earn less than $50,000 per year.
However, only 5% of shelter directors
thought that salary number was accurate
(Figure). And only 8% of students believed
that a first-year graduate working as a
veterinarian will earn $75,000 to $99,999
per year, yet 38% of AWO directors stated
that they expect to offer first-year grads
salaries in that range.

Quality of Care
Another important misperception about
shelter work is that the quality of care is
worse than the care provided in private
practice. “It’s not that [shelter care] is
‘less than,’” Dr. Landis-Hanna pointed
out. “It’s different. Community medicine
is not the same as private practice, where
the focus is aimed at offering the best
possible care regardless of cost, often to
middle- and upper-class pet owners.”
She noted that although shelters may
not offer the most cutting-edge diagnostic and treatment options, quality
care and pain relief are still provided in
a community medicine or shelter medicine setting. “Good relationships, client
education, and adequate veterinary care
are of greater importance. The cost of
care needs to be considered in order to
have enough resources to care for all the
patients, and some of the cost may be
paid through nonprofit groups or subsidies,” she said.
“This means that the veterinarian
needs to provide good-quality medicine
at lower prices, using physical examination and low-tech tools. The veterinary
team may also have a higher volume of
patients. It is a different business model,
but one that serves clients who cannot
seek care elsewhere. The veterinarian’s
salary may be independent of production
in this model.”

CONCLUSIONS
A lot has changed over the past 10 years
in veterinary medicine, Dr. LandisHanna concluded. “When recruiting
new veterinarians,” she advised, “keep
in mind what students are looking for.”
Also consider that you may have partners within your local community. For
instance, you may be able to provide
an altruistic outlet for early graduates
through a partnership with a local animal
shelter. “What shelter medicine used to
be and what it is now are very different.
But 1 thing is for sure: We’re all in it for
the pets, no matter where you land in the
veterinary profession.” 
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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.
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Obtaining a urinalysis may be
inconvenient at times, but it’s
well worth the effort.

When “Normal” Test Results Are Not Normal
A primer on how easily abnormalities can be overlooked in lab test findings…and how to not miss them.
By Karen Todd-Jenkins, VMD
(continued from front cover)
range; and if the patient is a dog, you hastily calculate the corrected calcium. When nothing seems out
of order, you breathe a sigh of relief. Not only do these
results suggest that your patient is in good health, but
they mean a much quicker and easier phone call to the
client, right?
Not so fast.
According to Jennifer Steele, DVM, DACVIM, internal medicine consultant with Idexx Laboratories,
if you’re not looking closer at those normal-range
values, you could be missing findings that affect the
health of your patients. And if you’re not performing screening tests in all adults, you may be missing
serious illnesses. In a case-based session sponsored
by Idexx Laboratories at the 2018 Atlantic Coast
Veterinary Conference®, Dr. Steele described her practical approach to screening and offered recommendations for examining test results more critically. She
stressed 3 important points.
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MAKE SURE YOUR MINIMUM DATABASE
IS COMPLETE
“Every diagnostic workup begins with a minimum
database, and for wellness screenings, you will want
a complete minimum database for those patients
as well,” Dr. Steele said. Although additional tests
such as heartworm and fecal testing can be added,
the minimum database provides crucial information
for clinicians.
A basic minimum database should include a complete
blood cell count (CBC), a chemistry panel, and a
complete urinalysis. Yes, it is sometimes inconvenient
to obtain a urinalysis, but it’s well worth the effort, Dr.
Steele said. She described the case of an 18-month-old,
spayed female boxer named Lacy who was presented
for being slightly lethargic at home. Lacy’s physical
exam was unremarkable, except for slightly pale
mucous membranes. Her minimum database included
a CBC, a chemistry panel, and a urinalysis. The CBC
and chemistry panel results were normal, including

a low-normal blood urea nitrogen (BUN) level of 9
mg/dL (normal range, 7-27 mg/dL) and a low-normal
albumin level of 2.4 g/dL (normal range, 2.3-4.0 g/dL).
However, Lacy’s urinalysis showed proteinuria, leukocytes, bacteria, isosthenuria, and a large number of
ammonium biurate crystals. The clinician suspected
hepatic dysfunction and pursued further diagnostic
testing, including abdominal ultrasound and a serum
bile acids assay. Lacy was eventually given a diagnosis
of congenital portosystemic shunt with a concurrent
urinary tract infection. These diagnoses would likely
have been missed or delayed if Lacy’s initial minimum
database hadn’t included a urinalysis.
If you decide to include a urinalysis as part of your
minimum database, Dr. Steele added, be mindful of
sample handling. Ideally, a urine sample should be
examined within 30 minutes of collection to minimize artefactual crystal precipitation, leukocyte
lysis, erythrocyte lysis or crenation, epithelial cell
deterioration, and other alterations. If urine can’t be

analyzed immediately, refrigeration is recommended,
but the sample should be warmed to room temperature before analysis.

START WELLNESS SCREENINGS EARLY
Lacy’s case illustrated the value of a urinalysis, but
it also demonstrated the importance of testing in
young pets. According to Dr. Steele, “There’s a very
clear argument for beginning wellness testing as
early as possible in a patient’s life. So start talking
to your clients during puppy and kitten exams about
the importance of this testing.” Dr. Steele presented
another case involving a 7-month-old puppy whose
routine pre-spay evaluation led to unexpected results
(see below). Not only does wellness screening benefit
young patients that may have undiagnosed illnesses,
but in healthy pets these test results can provide a
baseline for comparison with tests performed later in
life or during illness. It’s therefore important to begin
wellness screening during the first 1 to 2 years of life.

DON’T ASSUME THAT A NORMAL RANGE
MEANS A NORMAL RESULT
Dr. Steele cautioned clinicians to be more critical
when reviewing laboratory test results. “A lot of us get
into the habit of just looking at the bars, and if they all
look normal, we assume there’s no problem,” she said.
She pointed out that in Lacy’s case, the BUN level was
technically normal, but “as an internist, I would look at
that BUN in that young patient that is eating well and
consider it a red flag.” So clinicians should interpret
each result in the context of the patient’s signalment,
history, and overall health before deciding whether
what looks normal actually is normal.
Dr. Steele also reminded the audience that normal
values for some tests should remain fairly stable once
a patient’s baseline has been established. She gave
the example of her own 9-year-old, mixed-breed dog
whose serum alanine aminotransferase level had
been checked frequently throughout the dog’s life and
had always been near 30 U/L. On future rechecks, if a

value of, say, 100 U/L was obtained, it would be a red
flag for her. Although 100 U/L is still within normal
range for most laboratories (14-151 U/L is normal but
may vary slightly depending on laboratory), a sudden
increase of such magnitude is not normal for that
patient and may warrant further investigation.
Dr. Steele warned the audience that routine diagnostic testing can be anything but routine, especially when test results on a pet that appears healthy
suggest something you may need to worry about. But
knowing which baseline tests are most informative
and remembering to look at test results critically can
make a difference for your patients. 

Dr. Todd-Jenkins received her VMD degree from
the University of Pennsylvania School of Veterinary
Medicine. She is a medical writer and has remained in
clinical practice for over 20 years. She is a member of
the American Medical Writers Association and One Health Initiative.

MOLLY AND THE IMPORTANCE OF PREANESTHETIC SCREENING
Molly was a 7-month-old shih tzu puppy presented for bloodwork prior to
ovariohysterectomy. Her owners reported occasional urinary accidents but
attributed those to incomplete housetraining. Molly’s physical examination was
unremarkable, and vaccines and parasite preventives were up-to-date.
Diagnostic Testing
Molly’s presurgical screen consisted of a chemistry panel and a complete blood
cell count (CBC). Her CBC results were unremarkable, and most of her chemistry
results were within normal limits, including the blood urea nitrogen (BUN) and
creatinine levels. However, Molly’s symmetric dimethyl arginine (SDMA) level
was elevated at 20 µg/dL (normal range, 0-14 µg/dL), indicating probable renal
disease. After consultation with the owners, the veterinarian postponed Molly’s
surgery to investigate the elevated SDMA.
A urine sample was obtained via cystocentesis, and urinalysis revealed a
specific gravity of 1.022, increased leukocytes (6-10/HPF), and moderate
bacteriuria.Abdominal ultrasonography showed small kidneys, thin renal cortices,
ureteral dilation, and renal pelvic dilation. Ultrasound and urinalysis results led to
a diagnosis of bilateral congenital renal dysplasia with pyelonephritis.

jagodka/ Adobe Stock

Treatment
A urine culture was not performed initially, but Molly was started empirically
on a 30-day course of amoxicillin–clavulanate. After further discussion,
the owners elected to proceed with the ovariohysterectomy but
approved additional monitoring and interventions because of
Molly’s renal abnormalities.
Follow-up
When Molly’s urinalysis was repeated 1 month later, specific
gravity was still low at 1.022, but the sediment was normal.
Bacterial culture testing performed at the time was negative.
At the next recheck exam 2 months later, Molly’s CBC and
chemistry panel results were normal, and the SDMA level
had decreased from 20 to 12 µg/dL, which is within normal
range. Urine specific gravity was also normal at 1.037. Repeat
abdominal ultrasound showed that the renal pelvic and ureteral
dilation consistent with pyelonephritis had resolved, but the

renal dysplasia changes were still evident and not expected to resolve.
Molly was given a diagnosis of International Renal Interest Society stage
1 chronic kidney disease. Her veterinarian counseled her owners about the
progressive nature of Molly's congenital disease and recommended monitoring her
blood pressure periodically. Urine cultures were performed monthly initially, and
then every 3 months. Molly was also weaned onto an adult maintenance dog food
to help reduce protein intake. Her owners were further instructed to encourage
water intake at home and to monitor for appetite loss and weight changes.
Discussion
SDMA is a methylated form of the amino acid arginine excreted exclusively
by the kidneys. SDMA correlates well with glomerular filtration rate and is an
earlier indicator of acute kidney injury and chronic kidney diseases compared
with creatinine. SDMA is more sensitive than creatinine, as it increases with
as little as 25% loss of renal function compared with 75% loss for creatinine.
SDMA is more reliable than creatinine and is not affected by extrarenal factors
such as marked anorexia or severe muscle atrophy that can skew BUN and
creatinine results, although a markedly reduced glomerular filtration rate from
severe dehydration could result in an increased SDMA value. Normal SDMA
levels should be between 0 and 14 µg/dL. Values ranging from 15 to 19 µg/
dL warrant a full urinalysis (and possibly other diagnostics, depending on
medical history) to investigate further, and values of 20 µg/dL or higher
indicate probable renal disease. An increased SDMA may also be
an indicator for concurrent diseases that may secondarily affect
renal function.
Important take-home messages from this case are
to perform preanesthetic screening in all adults, and to
remember to include a complete urinalysis that includes a
urine sediment examination as part of that minimum database.
In Molly’s case, even if the SDMA level had been normal, her
urinalysis results would have suggested underlying illness
and likely prompted further investigation. Clinicians are also
advised to carefully examine SDMA results, as SDMA can
detect renal injury earlier than creatinine, which facilitates
earlier intervention that may help slow disease progression and
potentially improve patient outcomes.
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The Veterinarian’s Role in Beekeeping
In this billion-dollar industry, veterinarians are a major asset in maintaining the health of bee colonies.
By Nicola M. Parry, BVSc, MRCVS, MSc, DACVP, ELS
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Although veterinary students have traditionally received broad training in disease diagnosis
and management across a variety of species, until
recently, bee medicine was rarely taught at US veterinary schools. In contrast, Dr. Mayer noted, bees have
been part of the veterinary curriculum in Mexico
and Europe, as well as in other countries outside the
United States, for some time.
Veterinarians are a major asset in beekeeping, he
said. Just as is the case when caring for other animal
species, the role of the veterinarian in beekeeping
focuses on prophylaxis and managing colony health
disorders. “Think ‘herd health,’ ” Dr. Mayer said: The
unit is the hive or the bee colony, not the individual bee.
Veterinarians may become involved in different aspects of beekeeping, Dr. Mayer said, including:
• When the beekeeper sees clinical signs
• At the request of insurance companies
• To prevent diseases
• In epidemiologic studies
• During removal of wild colonies in residential settings
Veterinary involvement is essential at all sector levels,
he added. To help maintain bee colony health, the
local veterinarian may inspect the beekeeper’s hive
and assess the property. State veterinarians play an
important role in public health and managing notifiable bee diseases. Because of the economic importance

of bees, official veterinarians play a key role at the
global level, such as by implementing regulations to
control bee diseases.

COMMUNICATING WITH THE BEEKEEPER
Veterinarians must participate as a team with
beekeepers and apiary technicians, Dr. Mayer said. “Be
respectful and listen carefully to them,” he advised,
“but don’t automatically assume they are experts
because they have been keeping bees for 20 years.”
When inspecting a bee colony, veterinarians should
ask pertinent questions (Box 2) that will provide information to help them assess the colony. Veterinarians
should also encourage beekeepers to maintain good
records, he noted, including a log of dates of all veterinary inspections and interventions.

INVESTIGATING THE COLONY
A bee colony should be examined during the day—“not
too early, and not too late,” Dr. Mayer advised. Bees are
most active and collecting pollen and nectar during
the day. “At this time, when the bees are warm and full
of nectar, they are quite tame to handle,” he explained.
Also, most pests that attack the hive, such as skunks
and racoons, are active at night.
When examining the colony, it is important to take a
systematic approach that will minimize colony stress
and disruption, Dr. Mayer said.

Jörg Mayer, DVM, MS, DABVP (ECM), DECZM, DACZM

T

he bee represents not just an important pollinator
but also an economic superpower, according to
Jörg Mayer, DVM, MS, DABVP (ECM), DECZM,
DACZM, an associate professor of zoological and exotic
animal medicine at the University of Georgia College
of Veterinary Medicine in Athens. “There were an
estimated 120,000 beekeepers in the United States
in 2017, operating within a billion-dollar industry,”
he said.
“Bees are insects, but few veterinarians realize they
are also classified as food animals,” Dr. Mayer said.
“They are the only managed animal species whose
food cannot be provided or controlled by the farmer.”
During a presentation at the Indiana Veterinary Medical
Association’s 2018 annual meeting in Indianapolis, Dr.
Mayer highlighted the important role of veterinarians
in bee health.
Bee diseases are important from an economic standpoint, Dr. Mayer said, with some designated as reportable (Box 1).1 Recent regulatory changes aiming to
combat the development of antibiotic-resistant bacteria
also now mean that beekeepers can no longer purchase
over-the-counter antibiotics to treat their bees. As of
January 1, 2017, FDA rules require beekeepers to
obtain antibiotics from a veterinarian, through either
a prescription or a written order known as a veterinary feed directive. This gives veterinarians a new and
important reason to become involved in bee health.

Figure 1 (left). Regular inspection of
the hive is an essential part of bee
management. This is comparable to a
mammalian pet’s yearly checkup.
Figure 2 (right). The Varroa mite is a
common pest that infests bee hives.
Multiple Varroa mites, which can cause a
significant amount of stress to bees and
be vectors for a variety of diseases, are
present on this lower board.

beekeepers mark the queen,” Dr. Mayer said, “but, if
not, she is often easy to locate, because she is typically much larger than the worker bees and is always
surrounded by a few worker bees, too.”
Also, examine the brood, including cell shape and
distribution. “There should be approximately 800
cells per square decimeter,” Dr. Mayer noted. Examine
the cells and record the color and consistency of the
wax: “New wax should be white to yellow, and old
wax is pigmented.” Check for the presence of pollen
and honey. “Examining the brood is the equivalent
of cardiac auscultation in the mammal. This is what
keeps the colony alive. Without the brood, the hive
will soon die,” Dr. Mayer said.
Considering all findings of the hive examination
will provide a good idea of the colony’s health status.

IMPORTANT CAUSES OF COLONY LOSS
Bee diseases can be caused by biological hazards (eg,
bacteria, viruses, parasites) or chemical hazards (eg,
toxins), Dr. Mayer said. However, the categories should
not be separated.

Mites

First, examine the external hive, documenting its
type and placement (eg, off ground or leveled, proximity to other hives). Also, inspect the front for obvious
signs of problems (eg, dead bees, bee feces). Note any
important environmental factors, too, he said, such
as the outside humidity level, whether the hive is
exposed to direct sunlight or full shade, and whether
it is in a high-traffic area. Take multiple photographs
of the hive’s external appearance and environment, as
well as any important findings.
Next, open the hive. “But just before opening it, use
your stethoscope on the hive, listening as you tap on
it,” Dr. Mayer said. “After tapping, you should hear
the bees react by making a revving noise.” This will
provide a good idea about the strength of the colony.
After opening the hive, check for the presence or
absence of propolis. “This is the resinous material that
bees use to glue their hive together,” Dr. Mayer said.
Note whether the bees are aggressive, whether other
insects are present, and what the hive smells like:
“Is it sweet, or is there a rotting smell?” To minimize
stress on the bees, Dr. Mayer advised keeping the hive
open for no more than 15 minutes. Again, take lots of
photographs to document findings, he said.
Now inspect the inside (Figure 1). “You should
remove a frame from the hive and look closely at it,”
Dr. Mayer said. “A typical covered frame has approximately 1400 bees on it if it is well populated.” Make
sure no parasites are present on the frame, he added.
Next, check to see if any of the bees have physical
abnormalities, such as crippled wings. Examine their
behavior for any abnormalities—for example, are
they neurologically appropriate? Because the queen
bee is central to a strong and productive colony, be
sure to locate her and verify her health status. “Some

Varroa destructor mites, a particularly common problem, are a significant cause of colony loss. This
type of mite presents as a red moving spot on either
the bee or the hive’s bottom board, according to
Dr. Mayer.2 Infested bees can experience a shortened life span, weight loss, wing and limb deformity, and reduced natural resistance to infections.
Varroa infestation contributes to significant losses in
apiaries, predominantly because the mite transmits
serious bee viruses, including acute bee paralysis
virus, black queen cell virus, chronic bee paralysis
virus, deformed wing virus, Kashmir bee virus, and
sacbrood virus.
The mite can also play a role in transmitting spores
of the bacterium Paenibacillus larvae subsp larvae, the
cause of American foulbrood, which is one of the few
bee diseases capable of killing a colony.
Varroa detection should be part of the veterinarian’s hive inspection routine, Dr. Mayer emphasized.
One way to do this is to examine the bottom board,
he noted, because Varroa mites frequently fall off the
bees and land there (Figure 2).
Strategies to help control Varroa infestations range
from natural control of the mite to chemical control.
Pesticides can also be used, Dr. Mayer said. These
can be added to the bee’s feedstuff, applied topically
on adult bees, or used as a fumigant on a contact
strip that hangs in the hive. However, the mites are
developing drug resistance, a significant and growing
problem,3 he emphasized. Additionally, because the
residue can be found in honey, pesticide misuse can
lead to problems.

Hive Beetles
The small hive beetle, an invasive bee pest from
Africa, is an emerging health concern in the United
States and can be a serious problem for beekeepers.
“Maintaining a strong colony will keep this beetle in
check,” Dr. Mayer said. Beekeepers can use strategies
such as manually removing the beetle from the bees

and hive or using pesticide strips. Severe infestation
can lead to swarming of the bee colony, he noted, and
veterinarians should investigate why the colony was
not strong enough to combat the problem.

CONCLUSIONS
In an interview with American Veterinarian®, Dr.
Mayer explained that inspecting the hive may not
always be enough to identify the cause of colony
losses. “Postmortem examination may be required
to reach a diagnosis in some cases,” he said, “and
the veterinarian may need to sacrifice some bees for
this purpose.” Because no specific clinical practice
guidelines exist for bee euthanasia, he recommends
selecting a method that induces death as quickly and
humanely as possible. “These include techniques such
as rapid decapitation using a scalpel blade or simply
placing the bee in a jar of formalin,” he said.
For veterinarians interested in learning about
beekeeping, Dr. Mayer advised: Get a bee and get
a book. “I recommend getting 2 hives, so you can
compare bee behavior between them,” he said.
“Knowledge is power.”
Veterinarians are a major asset to the beekeeping
sector, and the One Health concept provides a basis for
cooperation among all current and future stakeholders
in this sector, Dr. Mayer concluded. 
References available at AmericanVeterinarian.com.

Dr. Parry, a board-certified veterinary pathologist, graduated from the University of Liverpool in 1997. After
13 years in academia, she founded Midwest Veterinary
Pathology, LLC, where she now works as a private
consultant. Dr. Parry writes regularly for veterinary organizations
and publications.

Box 1. Reportable Diseases of Bees1
•
•
•
•
•
•

Acarapisosis (Acarapis woodi)
American foulbrood (Paenibacillus larvae)
European foulbrood (Melissococcus plutonius)
Small hive beetle (Aethina tumida) infestation
Tropilaelaps mite species infestation
Varroa mite species infestation

Box 2. Key Questions When Assessing
Colony Health
• What product is being collected
(eg, honey, pollen, propolis)?
• What drugs are being used to control pests?
• What kind of environment are the hives in?
»» How many colonies are there?
»» Where are they located on the property,
and does this increase vulnerability to
adverse environmental conditions
(eg, heavy rain, wind)?
»» Are nearby sources of aquaculture
treated with pesticides?
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Ophthalmology Made Simple
Ocular examination and diagnostic testing don’t have to be intimidating. Here’s what you need to know to hone your skills.
By Natalie Stilwell, DVM, MS, PhD

(continued from front cover)

OCULAR ANATOMY

PATIENT HISTORY
Practitioners can gain valuable information by
obtaining a thorough patient history. Questions for
the owner should address the presence and duration
of clinical signs; whether vision problems are progressive, static, or improving; and whether problems are
noted in certain light levels or environments. Also,
note any genetic ophthalmic issues in the pet’s relatives. Small animals, especially cats, may even hide
blindness from the owner for years, Dr. Giuliano
stated, especially if their living environment has not
been altered.
In addition to vision, it is equally important to
gauge the patient’s comfort level by asking the owner to describe clinical signs seen at home, such as
redness, swelling, tearing, or squinting. Always ask
the owner to bring any topical and systemic medications to the exam and determine dosing schedules,
as well as when the owner last gave medications,
to interpret signs appropriately. For example, in
cases of chronic keratoconjunctivitis sicca (KCS),
Dr. Giuliano performs a Schirmer tear test within
3 to 4 hours after the most recent cyclosporine dose
to accurately interpret the medication’s effect on
tear production.

TIPS FOR A SUCCESSFUL
OPHTHALMIC EXAMINATION
Ophthalmology offers unique insight during a veterinary exam, Dr. Giuliano explained, as the eye is the
only organ with directly visible vessels and nerves,
and the anterior chamber allows examination of
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Dr. Giuliano, a professor and the ophthalmology
section chief at the University of Missouri Veterinary
Health Center and former president of the American
College of Veterinary Ophthalmologists, began by
highlighting the organ’s important anatomic features,
noting that “when something goes wrong in one part
of the eye, it can rapidly affect and cause disease in
many other parts of the eye.”
The 3 basic tunics of all mammalian eyes are the
outer fibrous tunic, consisting of the cornea and
sclera; the middle vascular tunic, or uveal tract,
including the iris, ciliary body, and choroid; and the
inner neural tunic, or retina. Internal optical media
include the aqueous humor, lens, and vitreous humor.
Although these anatomic features exist across species,
Dr. Giuliano also emphasized a great amount of interspecies variation. She recommended IVALA Learn
veterinary anatomy and clinical learning content
(ivalalearn.com) as a useful resource for anatomy of
the eye.
The minimum ophthalmic
database should include a
complete ophthalmic exam,
neurophthalmic exam, Schirmer
tear test, tonometry, fluorescein
stain, and additional diagnostics
based on exam findings.

an interstitial space. In many cases, the eye can
also provide evidence of systemic disease. Ocular
pathology aids the diagnostic process and can help the
practitioner prioritize diagnostic testing, which is why
she stressed that all enucleated eyes should undergo
diagnostic testing.
The minimum ophthalmic database should include
a complete ophthalmic exam, neurophthalmic exam,
Schirmer tear test, tonometry, fluorescein stain, and
additional diagnostics based on exam findings. Every
clinic should also have a dedicated ophthalmic exam
sheet to keep with patient records.
A successful ophthalmic exam depends on having the proper equipment and using the correct
technique. A bright focal light source, such as a
transilluminator, head loupe, or slit lamp, in an
otherwise dark environment provides optimal visualization of the eye. Dr. Giuliano also regularly
uses a camera to monitor lesions over time.
Practitioners should examine the patient at eye
level, with the light source illuminating the eye in 3
distinct ways:
• Direct focal illumination
• Tangential illumination, which is when the light
source is held out to the side of the patient’s globe

and the eye is illuminated from the side
• Retroillumination, which reflects light off the
tapetum and iris to highlight important lesions
such as anisocoria or opacities in optical media
(eg, cataracts)

OPHTHALMIC TESTS
Pupillary Light Reflex
Dr. Giuliano reminded the audience that the pupillary light reflex (PLR), which measures the function
of cranial nerves (CNs) II and III, “does not equate to
vision.” The reflex may be intact in cases of cortical
blindness or significant retinal dysfunction. Also
remember to observe for direct and consensual
responses due to crossover of CN II and III. The PLR
may be naturally decreased in an excited patient with
high sympathetic tone, and iris atrophy can also cause
an absent or decreased PLR.

Dazzle Reflex
While the neuronal pathway for the dazzle reflex is not
clearly defined, this test evaluates subcortical reflexes
(CN II and VII function) rather than vision. The dazzle
test requires a very bright light, such as a smartphone
flashlight, to induce an involuntary blink. Dr. Giuliano

generally chooses this test to evaluate whether an
eye has any residual function remaining (eg, when
the globe is proptosed) or if it is in the patient’s best
interest to have the eye enucleated. She noted that
dazzle may still be present even with significant
retinal dysfunction.

RELIABLE VISION TESTS
Menace Response
The menace response, which has a complex pathway
including CN II and VII, is absent in very young
animals and learned at different rates in precocial and
altricial species. An intact menace response should
be present by approximately 12 weeks of age in small
animal species, while large animal species develop the
response by 2 to 3 weeks. A proper menace response
test should be performed in a still environment with no
air current. Dr. Giuliano also reminded the audience to
test each eye separately by closing 1 eye and using
a finger to menace both sides of the visual field near
the lateral and nasal canthus. The menace response is
typically subdued in feline patients.

Tracking Behavior
Tracking behavior is a simple vision test to evaluate
whether the eyes follow a dropped object, such as a
cotton ball. As with the menace response, some feline
patients may not respond to this test and will not track
an object even if vision is normal.

Maze Test
“A grossly underutilized test that greatly helps to
distinguish vision problems,” is how Dr. Giuliano
described the maze test. Practitioners can perform
this simple test in a dark exam room with either rheostat lighting or a flashlight placed in the corner. Put a
trashcan or stool in front of the animal, and position the
owner on the other side of the room. Gently disorient
the patient by spinning it a few times, then observe
the level at which the patient can avoid objects and the
speed at which it navigates. This test also evaluates
for progressive retinal atrophy by differentiating night
blindness from day blindness, as affected animals lose
night vision first.

Corneal Reflex
The corneal reflex tests CN V for corneal sensation and
CN VII for a blink response. Make sure no topical anesthetic agents, such as proparacaine, have been applied
to the eye before performing this test. Dr. Giuliano
also emphasized the importance of performing this
test gently, with a cotton-tipped applicator rather than
a finger.

Palpebral Reflex
Similar to a menace test, the palpebral reflex is induced
by touching the periocular area to look for a blink
reflex induced by CN V and VII function. Stimulating
the lateral canthus, medial canthus, and base of the
ear will test function of the maxillary, ophthalmic, and
mandibular branches of CN V, respectively. Although
this is not a test of vision, it does test the facial nerve
response in animals and thus tells the veterinarian
whether the patient is able to blink.

IMPORTANT DIAGNOSTIC TESTS
Schirmer Tear Test
The Schirmer tear test measures both basal and
stimulated tear production over a 1-minute period.
Although most references state that more than 15
mm of absorbency on a test strip in 60 seconds is
acceptable, Dr. Giuliano said that most normal dogs
exhibit upwards of 20 mm of absorbency. She strongly
suspects KCS when results range from 10 to 15 mm
in 60 seconds; less than 10 mm in 60 seconds is diagnostic for KCS. Also, she emphasized that tear production can fluctuate throughout the day, so low tear
production should be taken seriously.
Dr. Giuliano hinted that KCS typically presents in
dogs about 8 years or older, around the same time as
the onset of nuclear sclerosis. When Schirmer tear
test results are hovering around 14 to 15 mm in 60
seconds, she recommended beginning administration of preservative-free tears twice daily, not only to
increase eye lubrication but also to encourage owners
to inspect the eye regularly and acclimate patients
to eye drops. She then performs serial Schirmer tear
tests over the following few months to monitor tear
production. If the cornea is already exhibiting signs
consistent with KCS such as a lackluster appearance,
even if the strip measures 15 mm of wetting in 60
seconds, she will frequently initiate therapy with a
lacrimostimulant drug such as topical cyclosporine
or tacrolimus.
Proper test strip placement is in the middle lower
fornix of the lower lid. If the strip is placed too lateral,
it will contact sclera instead of cornea, whereas a strip
that is too medial will encounter the third eyelid. If
the strip falls out of the eye, the same strip may be
used to finish the test, as it has already absorbed the
lacrimal lake, or pool of tears in the lower conjunctival
cul-de-sac.

Fluorescein Stain
Fluorescein stain adheres to hydrophilic areas of the
cornea, such as stroma, thus making epithelial defects
easier to visualize. Practitioners should perform the
stain in dim light with a cobalt blue filter rather than
other light sources such as a Wood lamp. To perform
the test correctly, moisten the strip with eyewash and
touch sclera (not cornea), then rinse generously. Stain
can be diluted in a 3- to 5-mL syringe for large animal
patients, but she does not advocate this technique in
small animal patients. Always use a fresh strip for
each patient.
Fluorescein stain is also used to perform the Jones
test, during which the appearance of stain in the nares
indicates an intact nasolacrimal outflow tract. With
the Seidel test, the presence of pale rivulets of stain
in a focal area on the cornea indicates aqueous humor
leaking through a perforation site.

should also be measured in patients with a family
history or breed risk for glaucoma as part of the
minimum ophthalmic database or to monitor uveitis
and ophthalmic surgery cases.
The 3 main types of tonometry are Schiötz (or indentation tonometry), applanation, and rebound. Although
it is inexpensive and accurate with practice, Schiötz
tonometry is inconvenient for some species because it
requires the cornea position to be horizontal. This type
of tonometer is also relatively difficult to clean.
Applanation and rebound tonometry are becoming increasingly popular in veterinary ophthalmology for several reasons. Although more expensive
than Schiötz, both methods are digital and simple to
use and clean. They are also convenient for patients
with small corneas, and vertical cornea positioning
is acceptable.
Veterinary practitioners should perform applanation tonometry with topical anesthesia, such as
proparacaine, as a certain amount of force is necessary to flatten the cornea. Although applanation
provides accurate measurements in patients with
corneal abnormalities, it is also easy to elevate IOP
artificially by applying neck pressure or digital pressure directly on the globe, particularly in brachycephalic breeds.
The tonometer should be calibrated prior to use or
daily, and calibration instructions should be followed
strictly to ensure accurate results. Use readings only
with a coefficient of variation of less than 5% among 3
to 6 instrumental readings. Also, Dr. Giuliano advised
standing slightly to 1 side of the patient rather than
directly in front to better visualize corneal contact
with the tonometer.
Unlike applanation tonometry, rebound tonometry
does not require topical anesthesia or calibration. The
instrument uses an electromagnetically propelled
probe to bounce gently off the cornea.
Regardless of tonometry method, always make sure
the animal is calm, and avoid applying pressure to the
globe, eyelids, head, or neck. Appropriate placement
of the hands is under the chin and behind the base of
the skull. A general rule of thumb is that the lowest
final reading is the most accurate. A pressure difference of more than 5 mm Hg between eyes should be
considered abnormal. Normal reference ranges for
IOP are 12 to 25, 12 to 27, and 17 to 28 mm Hg for
dogs, cats, and horses, respectively.

CONCLUSIONS
Ophthalmology is a valuable component of the veterinary diagnostic workup. Many of the ophthalmic
tests Dr. Giuliano described are simple to perform
and require minimal equipment. Furthermore, proper
handling and restraint are essential to ensure accurate results and optimize patient comfort. 

Tonometry
Dr. Giuliano stressed that “intraocular pressure [IOP]
should be measured in every patient with a red eye,
as long as the cornea and sclera are still intact.”
Avoid performing tonometry if the eye is suspected
or confirmed to be perforated, with a descemetocele
or deep stromal or melting ulcer, for example. IOP

Dr. Stilwell received her DVM from Auburn University,
followed by an MS in fisheries and aquatic sciences
and a PhD in veterinary medical sciences from the
University of Florida. She provides freelance medical
writing and aquatic veterinary consulting services through her
business, Seastar Communications and Consulting.
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Prestige (left) with his clone
Benji, born May 2018.

Pet Cloning:Where We Are Today
Increasing numbers of pet owners are having their beloved dogs and cats cloned.
Here’s what veterinary teams need to know.
By Maureen McKinney

(continued from front cover)
WHY CLONING?
“The human–animal bond is a pretty strong thing,”
Dr. Ryan said. “Our pets truly are a part of the family,
and people want to have a piece of their pets around
forever.” ViaGen Pets works with owners to help them
understand that the cloned pet will not be the same as
the original pet in every way.
“The clients interested in cloning tend to be your
highest-end clients,” Dr. Ryan said. And she is not
necessarily referring to the wealthiest clients. “It’s
those clients who love their pets the most, who are the
most compliant with your recommendations for regular office visits, screenings, and year-round parasite
prevention,” she noted.
Cloning is also getting increased interest from
groups that work with military and working dogs.
One of ViaGen Pets’ clients is a retired Navy SEAL
who breeds and trains high-end working and police
dogs. He has been working with the company for
about 3 years. His goal is to improve training success
rates in the puppies he works with. “The evidence is
anecdotal at this point,” Dr. Ryan said, “but it does
seem as if the cloned puppies are training at a higher
success rate than conventionally bred litters—even
conventionally bred litters where the best working
dogs are bred together.” The cloned puppies are also
training faster, she said, going through training starting at age 9 months compared with age 18 months
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for conventionally bred dogs. “That is a remarkable
difference,” she said.

CLONING EXPLAINED
The First Step: Genetic Preservation

Obtaining the Biopsy
There is growing interest in genetic preservation
among pet owners, according to Dr. Ryan. ViaGen
Pets has preserved cell lines for thousands of
animals to date. “And this is a service that can easily
be added on during a dental procedure or other elective surgery,” she said. Samples can be taken from
animals of any age.

Another name for DNA storage, genetic preservation
is the first step in the cloning process. “The process
typically begins when a client orders a genetic preservation kit through our website,”
Dr. Ryan said. To get the fibroblast
cells needed for cloning, a skin biopsy
sample must be obtained from the pet’s
primary care veterinarian. The samples
Any sedation or anesthetic protocol
are shipped to ViaGen Pets’ lab in Cedar
Park, Texas, where they are cryoprecan be used to obtain the skin biopsy,
served and cultured for cloning.
including general anesthesia.
“The tissue can be stored indefinitely,”
Dr. Ryan said, “and many pet owners are
opting for genetic preservation simply
to have the option to clone their beloved
pet if they so choose down the road.”
She recounted one client whose German shepherd was
Any sedation or anesthetic protocol can be used to
cloned last year but who was forward-thinking enough
obtain the skin biopsy, including general anesthesia,
to have had the dog’s DNA preserved in 1999—just a
Dr. Ryan said. Local anesthetic can be injected into the
few years after Dolly was cloned. “The dog died more
biopsy area. A 4-mm punch biopsy (which is just a bit
than a decade ago, and the cloned pup is now 6 months
smaller than a pencil eraser) is collected using asepold,” she said, “so it’s pretty cool for these owners to
tic technique, typically from the ventral abdomen or
have a piece of their beloved dog back with them after
the inner thigh. At least 2 and preferably 4 samples
so much time.”
are needed to collect the appropriate number of cells.

The Cloning Process
“Cloning is the act of creating a genetic identical
twin that is born at a later date,” Dr. Ryan said. First,
one of the original pet’s cells is transferred into a
donor animal’s oocyte, from which the DNA has
been removed. During ViaGen Pet’s patented electrofusion process, the egg and cell join together to
create a viable embryo, and multiple embryos are
then placed in the uterus of a surrogate mother of the
same species (but not necessarily of the same breed).
After a typical gestation period (about 60 days for
dogs and cats), the surrogate will give birth to 1 or
more cloned pets. “We are using the exact same DNA
from the original pet; no genetic manipulation or
modification is involved,” she said.
The cloned puppies and kittens remain in ViaGen
Pets’ care until weaning is complete at 8 to 12 weeks
of age. The pet then goes home to its eager family.

THE VETERINARIAN’S ROLE
“The demand for cloning has increased dramatically
in the past year,” Dr. Ryan said, “so it would behoove
veterinary practices to gain a better understanding of
what the procedure entails so they can field the questions that will inevitably come from clients. Practices
can register with ViaGen Pets’ Veterinarian Network
to state that they know what the procedure involves
and are willing to participate in the process. “Adding
genetic preservation as a service has been a practice
builder for some veterinary hospitals,” she said. To be
included in the network, a practice must register so
pet owners interested in pursuing cloning can find a
knowledgeable veterinarian in their area with whom
to discuss the process.
Veterinarians who have questions about the cloning
process can reach out directly to Dr. Ryan. 

CLONING FAQS
How much does it cost to clone a dog or a cat?
ViaGen Pets’ fee to the client for genetic preservation is $1600, with an annual storage fee of $150 after
the first year. In addition, veterinary practices charge the client for their expertise in collecting the biopsy
samples. Beyond these initial charges, cloning a dog costs $50,000; a cat, $25,000; and a horse, $85,000.

Is there a wait list?
There are a few hundred cloned dogs out and about in the world, and there is a wait list. The current wait
list to start the cloning process in dogs is about 2 months. For cats, the wait list is about 6 months.

Are cloned dogs and cats healthy?
There are misperceptions about the health
of cloned animals, but their potential
for good health is the same as for any
conventionally bred puppy or kitten.
Likewise, the potential life span of a cloned
animal is the same as for a conventionally
bred animal.

Billy Bean (left), with her clone
Gunni, born November 2017.

Is a cloned animal phenotypically
identical to the original pet?
Although many people assume that
because the cloned animal is a genetic
identical twin it will look exactly like the original, there may be slight differences in appearance. This is
much like human identical twins, who look similar but sometimes have subtle differences in appearance
such as freckles and birthmarks in different areas. This is because the location of pigment deposits in
fetal development is random. Cloning a white dog with black spots will result in a second white dog with
black spots, but exactly where those
Buhner (right) with his
spots or markings end up is variable.
clones Ditto and BJ, born
Sometimes the animals look shockingly
January 2017.
similar to one another, and sometimes
there are variations.

Naturally Photography

Areas with apparent skin contamination should be
avoided. Ideally, samples are taken from 2 distinct
areas in case unseen skin contaminants are present.
Sampling cells up to 5 days postmortem can be
successful as well if the samples are refrigerated, not
frozen, Dr. Ryan said. “Freezing denatures DNA very
quickly,” she emphasized, “and although we have done
genetic preservation using frozen tissue, the likelihood
of success is much lower.” Standard aseptic technique
remains important, even with deceased pets.
More tissue is required when sampling from
deceased pets; ViaGen Pets recommends excisional
biopsies that are about 2 by 2 cm taken from at least
2 distinct sites. “Oddly enough, the skin on the ear
has been very successful for us with postmortem
sampling,” Dr. Ryan said.
Time is of the essence with an unexpected death,
she said. Rather than waiting for a kit to be mailed,
the veterinarian can collect the samples in individual
plain red-top tubes with sterile saline. Samples should
be refrigerated until they are packaged for shipment.
The topic of genetic preservation often comes up
around the time of euthanasia, and this is the time
when sampling is often completed. “You can euthanize a pet prior to obtaining samples,” Dr. Ryan said.

Do cloned pets have a personality
similar to the original pet’s?
Personality is determined by a
combination of factors, and there is no
guarantee that a cloned animal will have
the same personality as the original
animal. The feedback from ViaGen Pets
clients, however, has been that the
personalities of cloned dogs and cats are very similar to those of the original pets. Results of human twin
studies show that their temperament and other personality characteristics are quite similar, even among
twins who were raised apart. The same can be expected for cloned pets.

Are cloned animals able to reproduce?
Yes. They are born sexually intact, and they age just as any conventionally bred animal ages.

Can you clone a cloned animal?
Yes. A cloned animal (and its future offspring) can be cloned.

What happens if more than 1 puppy or kitten is born?
More than 1 embryo is transferred to the surrogate dog during the cloning process to increase the
likelihood of pregnancy. Typical litter size is 1 or 2 animals, but occasionally there are more. When this
occurs, the client may (and usually does) take all of the animals if desired. In the rare event that the client
elects not to take home all of the puppies or kittens born, ViaGen Pets runs an internal adoption program to
home the remaining animals.
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Maasai herder in Tanzania
moving livestock to better
grazing grounds.

Brian Bird/UC Davis One Health Institute

Zebu cattle in Tanzania.

One Health Initiative Increases Detection
of Emerging Zoonotic Pathogens
Important components of global disease surveillance include rapid local response,
timely communication, and organized infrastructure.
By Natalie Stilwell, DVM, MS, PhD
(continued from front cover)
Two veterinarians from the University of California
(UC), Davis One Health Institute—Brian Bird, DVM,
ScM, PhD, and Jonna Mazet, BS, DVM, MPVM, PhD—
recently provided a detailed overview of the complex
dynamics influencing the global emergence of novel
pathogens.4 They cited recent disease outbreaks,
including the 2013 Ebola virus epidemic, to highlight
barriers that can inhibit the flow of information at
local, regional, and international levels. The authors
also described the implementation of 2 international
disease surveillance programs led by the UC Davis
One Health Institute: PREDICT and the Tanzania
Virus-Sharing Project.

THE HISTORY OF ZOONOTIC DISEASE
Zoonotic disease transmission relies on a variety of
biological, sociological, and behavioral factors.5 As
domestication of wild animals occurred throughout
history, the potential for zoonotic pathogen transmission increased. Domestic animal production in
areas of high wildlife density also led to the spillover of particular diseases, such as the tickborne
illness Crimean-Congo hemorrhagic fever virus, which
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transferred from ostriches to domestic ruminants
and humans. Finally, hunting and consumption of
bushmeat directly transmitted zoonotic pathogens,
including monkeypox and Ebola virus, from wildlife to
humans. Within the past 100 years, global movement
of animal species for various purposes, including the
food and pet trades, has dispersed a wide variety of
pathogens at an unprecedented rate.6
Pathogen emergence can refer to the first detection
of a previously unknown pathogen (eg, severe acute
respiratory syndrome [SARS]), movement of a pathogen
into a new geographic area (eg, West Nile virus to the
United States), or transmission into a new host species
(eg, H5N1 from birds to humans).7 Emergence also can
signify the discovery of a novel disease presentation,
such as the association of Zika virus with neurologic
effects in newborn humans during the 2015 and 2016
epidemic in North, Central, and South America.8

COMMUNICATION: CRUCIAL TO
A ONE HEALTH APPROACH
The One Health Initiative recognizes that human,
animal, and environmental health disciplines are interconnected and that collaboration among individuals

from all disciplines, including medical specialists,
laboratory scientists, behaviorists, epidemiologists,
and statisticians, is important for successful management of global health issues.
Important components of a One Health response
include the following:
• Integrated responses at local, national, and international levels
• Availability of properly trained medical personnel
• Equipped facilities
• Proper use of diagnostic tools

Prompt Local Response
The 2013 Ebola virus outbreak in Guinea, Liberia,
and Sierra Leone was more than 60 times larger
than any previous outbreak since the discovery of
the virus in 1976.9,10 Response to the outbreak, which
ultimately claimed more than 11,000 human lives,
was complicated by a combination of unique factors.
Among these, several international health workers
attempting to provide aid were killed by the local
community out of fear and mistrust of government
outsiders, ultimately impeding early efforts to minimize spread of the epidemic.11

According to Drs. Bird and Mazet, incidents such as
these illustrate the importance of a strong, efficient
local effort during the early phases of an outbreak.
Local health care workers tend to be most familiar
with common pathogens in the area; therefore, properly trained individuals can recognize novel or exotic
diseases and facilitate a rapid response to outbreaks.
The authors also emphasized that personnel who are
familiar with societal and religious customs are often
respected in their communities and so can play a
critical role in minimizing fear and encouraging local
civilians to enlist medical aid.

The PREDICT Project
The authors described the PREDICT project, an integrated program for detecting new and unknown pathogens with pandemic potential, namely coronaviruses,
paramyxoviruses, influenza viruses, and filoviruses.
The PREDICT consortium is funded by the US Agency
for International Development’s Emerging Pandemic
Threats Program and led by the UC Davis One Health
Institute. PREDICT currently trains scientific staff
in more than 30 countries and focuses surveillance
toward humans and animals in disease emergence
hot spots at “high-risk human–animal interfaces.”
Diagnostic procedures are directed as far to the local
level as possible, whereas national and global systems
are used to evaluate and minimize the risk of an
epidemic. Diagnostic tools include broadly reactive
polymerase chain reaction (PCR) assays to identify
pathogens to the family or genus level, and these are
followed by high-throughput sequencing to provide
specific diagnoses.
The ultimate goal of the PREDICT project, the
authors stated, is to shift the official disease response
from a postoutbreak reaction to a proactive, preventive
program. With these principles in place, PREDICT
detected more than 800 novel viruses in more than
20 countries during the program’s first 5 years.

INFRASTRUCTURE: FACILITIES, EQUIPMENT,
AND DIAGNOSTIC TOOLS
In addition to trained personnel, organized facilities
and equipment are essential components of a coordinated response to emerging zoonotic threats. Although
locally driven systems may be more expensive than
centralized systems, a higher level of organization at
the local level allows for more rapid detection of pathogens. Also, preventive disease surveillance programs
typically cost a fraction of the expense associated with
managing a pandemic outbreak. The authors provided
the example of the 2001 SARS pandemic, which cost
$40 to $50 billion USD12; in contrast, the entire One
World-One Health workforce in 49 at-risk countries
was managed for $852 million USD in 2008.13

Rapid Pathogen Detection:
Selecting Appropriate Diagnostics
After the 2001 SARS pandemic, 196 World Health
Organization member countries adopted international
health regulations that require countries to report
human or animal disease outbreaks with potential
public health impacts within 24 hours of detection.14

Rapid pathogen detection relies on the selection of
appropriate diagnostic tools. A variety of identification and characterization methods are typically used
during disease surveillance and outbreak response
phases, including virus isolation, bacterial culture,
histology, immunohistochemistry, electron microscopy, fluorescent antibody assays, and PCR.
The authors emphasized that methods should be
selected carefully to reflect the timing of the outbreak.
The acute phase of infection for many diseases lasts
only a few days, and pathogen shedding typically
decreases as active infection resolves. Therefore, diagnostic tools identifying the host’s antibody response
(eg, enzyme-linked immunosorbent assay), rather
than nucleic acid of the pathogen itself, are more
appropriate during later phases of infection. Antibody
assays are also appropriate for detecting previous
exposure in an asymptomatic reservoir or carrier.
Molecular diagnostic techniques, such as PCR and
qualitative PCR, have become standard diagnostic
tools during disease outbreaks due to their high
sensitivity and specificity rates. While the development of these tools has increased the overall rate of
disease detection, many assays are so specific that
they miss closely related pathogens. This issue has
been addressed through the development of next-generation sequencing, high-throughput sequencing, and
the use of degenerate primers to detect multiple pathogens at once. The authors emphasized that molecular
diagnostics, while more technologically advanced than
classic diagnostic tools, should always be interpreted
in conjunction with patient history and physical examination findings.
A relatively new diagnostic tool, known as the
rapid diagnostic test (RDT), is a lateral-flow assay
that detects the presence or absence of pathogen antibodies or antigens. RDTs are appropriate for field use
as they have low technologic requirements, are thermostable, and do not require electricity. Although they
generally have lower sensitivity and specificity values
than alternative molecular and antibody assays, RDTs
are particularly useful in remote or resource-poor
locations and were utilized during the 2013 Ebola
virus outbreak.15

Drs. Bird and Mazet also described a relatively
novel diagnostic technique involving multivalent
antibody-detection assays created using bacteriophage-display technology.16 Such assays are capable
of detecting antibodies from a patient’s entire history
of exposure, rather than targeting 1 specific pathogen
group. “Although still highly experimental,” the
authors said, “this technological advance may revolutionize pathogen detection in a manner similar to
what PCR technology did in the 1980s and 1990s.”

THE TANZANIA VIRUS-SHARING PROJECT
The Healthy Animals and Livelihood Improvement
program is an international collaborative disease
surveillance effort between the UC Davis One Health
Institute and Sokoine University of Agriculture in
Morogoro, Tanzania. Focusing on 4 regional sites with
high levels of human–wildlife interaction, the program
performs disease surveillance in humans and local
wildlife. Blood, oral, and fecal samples from patients
with nonmalarial febrile illness, as well as nonhuman
primates and bats, are screened using reverse transcriptase-PCR for coronaviruses, filoviruses, influenza
viruses, paramyxoviruses, and flaviviruses. Patients
also complete a survey to evaluate risk of pathogen
exposure from wildlife and livestock. Suspect-positive
cases are further screened at UC Davis, and positive
cases are sent to specialty diagnostic centers internationally for complete isolation and characterization.
This program incorporates disease surveillance with
risk analysis from the survey responses to provide
the most complete epidemiologic perspective possible.

SUMMARY
Technological advances have significantly improved
the detection rate of emerging pathogens; however,
the authors emphasized that even the most sophisticated tools cannot supplant the value of a vigilant
local response. The maximum benefit of a disease
outbreak response occurs when initial cases are
recognized early and the potential for pathogen
spread is minimized. 
References available at AmericanVeterinarian.com.

Above: An epauletted fruit bat
(Epomophorous wahlbergi) resting
after noninvasive sampling for
virus testing in Tanzania.
Right: Dr. Bird explains the
environmental benefits of bats to
schoolchildren in Tanzania.
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David Danielson,
DVM, vice president of
veterinary technologies
at SynDaver Labs,
demonstrates the
Synthetic Canine model.

Synthetic Cadavers: A New Generation in
Humane Surgical Training
Maintaining the ethics of animal care while meeting the educational needs of students
is becoming easier with new technologies and practices.
By Meredith Rogers, MS, CMPP
(continued from front cover)
Learning how to perform surgery cannot be gleaned
from books or computer programs; it demands
hands-on experience. Veterinary schools do all they
can to prepare students for real surgeries, but today’s
curricula require practicing on cadavers and eventually live animals. This creates a moral dilemma
for many students, who may question how cadaver
animals are acquired and be concerned that their
immature surgical skills may result in harm to live
animals, potentially turning away many students from
pursuing a surgical career. Results from survey studies
of veterinary students have shown that those enrolled
in surgical courses experienced significantly greater
anxiety than those in nonsurgical courses, and about
63% of students experienced negative emotions prior
to their first encounter with live-animal surgery.1,2

PROXIES AND CADAVERS
IN VETERINARY EDUCATION
A variety of proxies are used to assist in teaching
students surgical skills in the forms of models, mannequins, and simulators. Plastic models help clarify
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morphologic concepts, mannequins assist with clinical skills training, and simulators, such as suture
trainers, help students practice specific techniques.
However, none of these surrogates can substitute for
the real thing, which is where cadavers come in.
Traditional sources of cadavers include the
euthanasia of healthy but unwanted dogs at shelters, ex-racing greyhounds, and abattoir specimens. However, none of these types of cadavers are
considered “ethically sourced,” even if the death of
the animal was not dependent on its use at a veterinary school. Ethically sourced cadavers are animals
that have died due to natural causes or have been
euthanized because of a terminal disease or an unrecoverable trauma. However, the supply of ethically
sourced cadavers is substantially limited compared
with traditional supply chains.
Interestingly, fewer than half of veterinary students
indicate a preference for donated cadavers, and as
their studies progress, their preferences shift toward
cadavers from traditional sources.3 A variety of explanations have been proposed for this shift, including a
general increased acceptance of euthanasia of healthy

animals, a decline in moral development, desensitization with greater exposure, and increased sentiment
that healthy animal cadavers offer a superior learning
experience.3 In addition, a practical consideration
with cadavers is their storage, which involves large
freezers that can be expensive to run and maintain.
The culmination of the veterinary school curriculum is surgery on live animals. As with cadavers,
the animals used for live surgeries are often acquired
from shelters. Being alive and relatively healthy, these
animals offer an unparalleled practice opportunity to
perfect advanced surgical techniques. Upon completion
of the surgery, these animals used to be routinely euthanized, which is why this teaching practice is called
terminal surgery. The ethics of this controversial practice are less complex because most of these animals
would have been euthanized regardless because of the
overcrowding of shelters. As Jennifer Schneider, VMD,
a small animal practitioner from Herndon, Virginia,
says, “These animals were going to be sacrificed anyway, and by using them as teaching tools, their deaths
were not wasted. We believed that each animal would
help us save many more lives in the future.” >>
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Nevertheless, euthanizing otherwise healthy
animals goes against the tenets of veterinary medicine, which is why many veterinary schools have been
limiting terminal surgeries, and some have eliminated
the practice entirely. Today, most veterinary schools
partner with shelters to provide spay/neuter and other
services, which provide the students with valuable
experience and the shelters with more adoptable
animals. Of course, even though the students operate
under faculty supervision, they are still learning and
deaths are inevitable.

SYNTHETIC CADAVERS: A VIABLE ALTERNATIVE
An alternative to both cadavers and live surgeries is
the synthetic cadaver. Ultrarealistic human models are
commonplace in medical schools, but an animal model
was introduced in only 2016. The Synthetic Canine
cadavers produced by SynDaver Labs (syndaver.com)
are made of water, fiber, and salt, and they breathe
and bleed just like a real dog. They are anatomically correct, with individual muscles, bones, organs,
fat, fascia planes, and complete vasculature and can
mimic a variety of pathologies. The University of
Florida College of Veterinary Medicine, which assisted
in development and holds the patent, was an early
adopter, and the Veterinary Technology program at
Wichita Area Technical College (WSU Tech) in Kansas
and Texas A&M College of Veterinary Medicine &
Biomedical Sciences started using them last year.
Private specialty practices are also using them to
help train residents on procedures they may not have
encountered during school.
J. Brad Case, DVM, MS, DACVS, associate professor
of small animal surgery at the University of Florida
and a codeveloper of the Synthetic Canine, has been
using synthetic cadavers to teach for several years,
and he believes they improve on real cadavers in

OTHER FUTURISTIC EDUCATION: VIRTUAL
REALITY TRAINING
Another technology gaining momentum in a
variety of fields—including at the Virginia-Maryland
Regional College of Veterinary Medicine at
Virginia Tech—is virtual reality (VR), which allows
for complete immersion into an experience using
advanced 3-dimensional graphics and sensory
stimuli. These systems allow students to repeat
procedures indefinitely until competence is
achieved and provide real-time feedback on
performance. The first widespread application
of VR has been in teaching laparoscopic surgical
techniques. The hands-off aspect of laparoscopy
versus conventional open surgery is easily
adaptable to VR systems, which currently lack
a tactile component. However, development
is underway of VR systems that also provide
haptics feedback, which will greatly expand the
application of this technology.
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many ways. He and others say
that some of the most valuable
features of synthetic cadavers are
that they behave and move the
way live animals do on the operating table, they do not require
freezers for storage, and they
are not preserved in formalin
or formaldehyde, so they are
healthier for students to work
with. Amanda Hackerott, RVT,
director of WSU Tech’s Veterinary
Technology program, says that
most of her students have never
seen the inside of a dog before
starting the program, so the
Synthetic Canine is particularly useful for teaching anatomy
because the colors of the organs
and tissues are closer to those
of a live animal. Furthermore,
because a Synthetic Canine can
be used repeatedly, each one
replaces more than 1 live animal,
which helps institutions meet the
US Department of Agriculture’s
mandate to “reduce, refine, and
replace” animal use in teaching
programs. The synthetic cadavers also allow students to repeat
procedures until they get it right,
something that cannot be done
with either cadavers or live animals.
David Danielson, DVM, vice president of veterinary
technologies at SynDaver Labs, said that one of the
greatest benefits is that the platform is completely
customizable, so students can get exposure to
illnesses, conditions, and complications that they
otherwise would not see until they got into practice.
Elizabeth Scallan, DVM, MBA, MS, CVA, CCRP, clinical
assistant professor at Texas A&M University College
of Veterinary Medicine, agrees, noting that the ability
to practice difficult surgeries that would not be ethical
to conduct on live animals is a significant advantage.
“It produces better graduates because it’s something
that could not be done before,” she said. Dr. Danielson
also practices in Tampa, Florida, and experienced this
firsthand when a new graduate hire in his practice
was able to complete a complicated procedure that he
had never performed on a real dog but had perfected
using the Synthetic Canine while in school.
A consideration that is both a positive and a
negative is that each synthetic cadaver is identical.
Although this can be helpful initially for learning
basic techniques, in reality every dog is different,
which may be better appreciated by working with
a variety of real animal cadavers. Although only a
canine model is currently available, SynDaver Labs
recently introduced a feline model at the National
Science Teachers Association National Conference on
Science Education, and the company is working on a
variety of others, including a horse, a rabbit airway
trainer, and models for specific scenarios, such as a

One of the best features
of synthetic cadaver
dogs is their similarity to
live animals.

trauma dog for teaching cardiopulmonary resuscitation on the battlefield. One inhibitor to greater uptake
is that these models are very expensive (about $30,000
for the Synthetic Canine); however, they can be used
over and over, and even when 1 part of the model
reaches the end of its usable lifespan, the remaining
tissues can be adapted for use in other labs. In addition, the models can be returned to SynDaver for
refurbishment on a regular basis, at which time they
are given a deep cleaning and upgraded if advances
in the technology have been made. 
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800.874.9764
prnpharmacal.com/zentrol

1

PRN® Pharmacal. Analysis of triterpenes and anxiolytic activity of a new dietary supplement for canines. Unpublished study, January 2016.

VISIT PRNPHARMACAL.COM/ZENTROL TO REQUEST A FREE PRODUCT SAMPLE WHILE SUPPLIES LAST
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Managing Noise Fears and Phobias
Many types of loud sounds can trigger phobias in dogs, but there are a number of ways to address the problem.
By Katherine A. Houpt, VMD, PhD, DACVB

(continued from front cover)
claw through a wall or jump from an upper-story
window in response to the noise. In either case, the
veterinarian needs to ask who, what, where, and when:
• Who is the fearful dog? In a multidog household, it
may not be clear which pet is affected if the owner
is not home when the fear-provoking sound occurs.
• What is the dog doing in response to the noise?
Is it simply hiding, or is it destroying the house?
• Where is the dog? Is the animal inside the house
trying to get out or outside the house trying to get
in or run away?
• When is the dog most fearful? The answer to this is
usually pretty easy to determine. Independence Day
and New Year’s Eve bring fireworks, and summertime is peak season for thunderstorms. Many dogs
are presented on the fifth of July or the day after
the season’s first thunderstorm.

TYPES OF NOISES DOGS FEAR
The noises to which dogs develop phobias can be divided
into naturally frightening noises and learned phobias.
The noises that most commonly frighten people and
animals include thunder, fireworks, and gunshots.
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Thunder

Gunfire

The booming crack of thunder is naturally frightening, and it’s one of the most common causes of
noise phobia. It is interesting to note that noise
phobia related to thunder is one of the few behavior
concerns that is likely to appear late in life. This
is probably because an older dog may have had
the opportunity to experience a thunderstorm that
causes a tree to fall on the house where the animal
lives; the dog then associates the sound of thunder
with a very scary event. There may be some social
facilitation as well; dogs that are scared of thunder
are more likely to be owned by people who are afraid
of thunder.

Gunfire is another very loud noise that a dog may
fear. Many dogs develop a phobia and react fearfully to even a distant shot. Of course, the owners
who are most upset about gunshot phobias are often
hunters whose dogs disappear back to the truck at the
first shot rather than retrieving the duck or flushing
the pheasant.

Fireworks
Some dogs learn to associate fireworks with terror
when they try to flee the noise and inadvertently
choke themselves when tethered outside (learned
phobia). Unfortunately, fireworks displays and private fireworks detonation seem to be increasing.
Today fireworks can be heard during the entire first
week of July as well as around other holidays, such
as New Year’s Eve.

Insect Buzzing
Dogs may be afraid of buzzing sounds, especially
those created by bees. It is not clear whether these
dogs have been stung and thus associate the noise
with the pain of a sting. Some dogs like to catch
insects, and if a dog caught a bee or a wasp, it could
have learned that the buzzing noise means an intense
pain in the mouth.

Microwaves and Smoke Detectors
Microwave ovens produce high-pitched noises to
which some dogs develop a phobia, either because the
sound is painful to the animal or because the sound
is similar to the noise its electronic collar produces
to warn the pet of impending shock.

The noise a smoke detector makes is loud, but when
the batteries are low, these detectors emit a sound
to alert the homeowner. Unfortunately, that sound is
high pitched and sometimes not very loud.

TREATING NOISE PHOBIAS
The treatment approaches for noise phobias are
intended to mask the noise, medicate the dog, or
desensitize the animal. Masking the sound can be
accomplished by playing music, preferably classical
music, at high volume when the sound is occurring.
Sound-dampening earmuffs made for dogs are available, but few dogs tolerate them.

Desensitization
Although desensitization is intellectually the best
and least expensive approach, most owners do not
have the skills or patience necessary to teach the
dog not to be frightened. The idea behind desensitization is that by playing the frightening sound at
very low volume and pairing it with a delicious treat
or a favorite game, the owner will help the dog learn
a new association and extinguish (forget) the fear
response. The volume can be raised gradually, but
only if the dog shows no signs of fear (eg, panting,
pacing, yawning, or showing the whites of the eyes).
Commercially available CDs purport to desensitize dogs as well. Other viable treatment options
include pheromones (Adaptil) and compression shirts
(eg, ThunderShirt).

Pharmaceuticals

phobias. Medication can be used long term (ie, during
the entire thunderstorm season, from the last frost in
the spring to the first frost in the fall in temperate
climates) or short term (eg, when a thunderstorm is
impending). Tricyclic antidepressants such as clomipramine and amitriptyline (2 mg/kg twice daily)
or selective serotonin reuptake inhibitors such as

MANAGING NOISE PHOBIAS
WITH MEDICATION
Fred was a golden
retriever who was naturally
somewhat anxious but
became frantic during
thunderstorms and
fireworks. Unfortunately,
Fred lived beside a beautiful lake where
many people vacationed for the summer and
celebrated the Fourth of July for days before and
after the holiday. Whenever fireworks were let
off, Fred would leap onto his owners and then
race around the room and jump on them again.
He was prescribed fluoxetine during the spring,
beginning well before thunderstorm season, and
his owners were told to administer diazepam on
July 4. This regimen reduced Fred’s reaction but
did not eliminate it. The following summer Sileo
became available, and the combination of all 3
medications allowed Fred to remain calm during
storms and on July 4.

Medications can be very helpful for pets with noise

fluoxetine (1 mg/kg/ day) can be used long term.
Because these medications take weeks to reach
effect, they should be started well before thunderstorm season. The problem with most short-term oral
medications is that they take about 30 to 60 minutes
to take effect, by which time the dog may have already
become alarmed and likely will not be calmed. Owners
should be counseled to give benzodiazepines before
a storm is predicted to hit.
Diazepam (0.5-2.2 mg/kg) and alprazolam (0.020.1 mg/kg) can be used acutely, but they must be
administered before a storm hits. Some owners are
reluctant to do this, apparently fearing that the storm
will pass and they will have wasted a pill. These
owners should be reminded that the dog is really
frightened and that it is cruel to withhold the medication even if it ultimately is not needed.
The availability of the α-2 adrenoreceptor agonist,
dexmedetomidine (Sileo, Zoetis) has been a boon
in the treatment of noise phobia because it acts so
quickly when administered to the oral mucosa. The
dose is 125 µg/m². The only problem is that the drug is
expensive, especially if storms are infrequent and the
drug becomes outdated before it needs to be administered again. 

Dr. Houpt treats horses, dogs, and cats with behavior
problems. She is professor emeritus at Cornell
University College of Veterinary Medicine, where she
taught courses on equine, farm animal, and companion animal
behavior. She is the author of Domestic Animal Behavior and has
written numerous scientific articles.
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PRACTICE FINANCE

Are You Calculating Your Prices Correctly?
Pricing decisions can make or break a veterinary practice. Learn how to implement
more effective strategies for your business.
By Louise Dunn

WHAT’S WRONG WITH MOST PRICING
STRUCTURES?
Most practices determine pricing using a cost-based
method in which price is determined by estimating
costs and adding a predetermined markup percentage.1
Although this is an easy method, it ignores some
important factors.
The other strategy commonly used is the “mystery
shopper” reconnaissance mission. This adds another
layer to the pricing strategy by adjusting prices based
on what competitors are doing. Again, this method is
simple but flawed.
One of the biggest and most common hurdles to
properly pricing veterinary products and services is
discounts—the dental discount, the wellness bundle,
the senior discount, the first-time client discount, and
many more. The problem here is that most practices
do not track whether these discounts help improve
client loyalty or increase revenue.
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WHY CHANGE?
When establishing prices for your practice, it is
important to consider trends both within your own
hospital and throughout the industry. For example, pet
care expenditures, mostly in the pet food and veterinary care categories, have been increasing each year.2
And although practice revenue and pet visits both
have grown in recent years, the rate of that growth
slowed between 2016 and 2018.2 The increase in total
pet industry expenditures was much higher in 2016
(10.7%) than in 2018 (3.7%).2
New clients have been on a steady decline over the
same period of time, reaching an all-time low of –10.4%
in May 2018.2 The American Veterinary Medical
Association also released data indicating a decline in
total veterinary visits for both dogs and cats from 2011
to 2016.2
For veterinary practices, this underscores the need
to develop a strategic plan for improving pricing
structures. It’s not about raising prices or increasing
markups to bolster profitability, nor is it about
attracting more clients with lower prices. It is about
being smart regarding the way prices are determined.1

WHAT’S THE TAKE-HOME MESSAGE?
The key takeaway here is that your pricing structure
should not involve a blanket strategy of doubling costs
or adding a 3% markup. As Dr. Dholakia noted, it needs
to be about knowing the floor to cover costs, investigating the ceiling to know what clients will pay, understanding the range your competitors are charging,
and promoting your uniqueness. It will become necessary to begin to move your pricing structure from a
cost-based to a value-based model with a strategy for
setting fees that are understood and respected by both
your team and your clients. 
REFERENCES
1. Dholakia U. How to Price Effectively: A Guide for Managers and
Entrepreneurs. Self-published, Amazon Digital Services; 2017.
2. Felsted K. What’s going on in the profession? Presented at: VHMA
Critical Issues Summit; August 8-9, 2018; Rosemont, IL.

ALTERNATIVE PRICING STRUCTURES
In his book, How to Price Effectively: A Guide for
Managers and Entrepreneurs, Rice University
marketing professor Utpal Dholakia, PhD, detailed the
4 pillars that constitute a value pricing framework.
The first pillar, cost, sets your base price, or how much
you need to charge to cover what it costs to provide the
service or product.

Ms. Dunn is an award-winning speaker, writer,
and consultant who brings over 40 years of inthe-trenches experience and business education
to veterinary management. She is founder and
CEO of Snowgoose Veterinary Management Consulting,
which helps veterinarians develop strategic plans that consistently produce results.
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s there a better way to calculate fees? According to
American Animal Hospital Association CEO Mike
Cavanaugh, DVM, DABVP (Emeritus), pricing is
a critical issue. “Developing a pricing strategy as a
component of a practice’s strategic plan is an investment in future success,” he said at the Veterinary
Hospital Managers Association (VHMA) Critical Issues
Summit in Chicago this past summer. “Pricing is a
great example of something we can’t keep doing the
way we’ve always done it.” Regardless of how your
practice has priced goods and services in the past, it is
time to reassess your strategy. Your success relies on it.

The second pillar is reference prices—those mystery
shopper and benchmark data that give your practice insight into the range of prices that affect your
pricing strategy. Reference prices come into play with
your clients as well; they, too, are judging your prices
compared with those of other local practices and
online retailers.
The third pillar, customer value, represents the total
amount your clients are willing to pay and sets the
ceiling on what can be charged for a given product or
service. Most practices do not take the time to determine this value because it requires a survey-based
method and the client’s value is not stable (it changes
over time).
The fourth pillar is the value proposition. This
represents the unique characteristics of your practice relative to your competitors. It tells you which of
the other 3 pillars should be weighted more in your
pricing decisions and why clients should buy from
your practice instead of elsewhere. Your team is one
of those unique characteristics. Who is on your team,
how they behave with patients and clients, and their
level of knowledge make them unique to you. Another
example is your cost structure: Do you offer the lowest
prices or the best quality?

WELLNESS MATTERS

Achieving
Emotional
Well-Being
ismotionprem/ Adobe Stock

Stress pervades the veterinary
profession, but personal and
profession-wide practices
can change the dialogue for
the better.
By Amanda Carrozza

I

n recent years, the veterinary community has
placed much-needed emphasis on the alarming
rates of depression and suicidal thoughts that
plague the profession. Results from the first mental
health survey1 of US veterinarians, conducted in
2015, revealed that 24.5% of men and 36.7% of women
in veterinary medicine have experienced depressive
episodes since veterinary school. But identifying the
problem is just part of the equation. Learning how to
cope with professional stressors and creating a work
environment that reflects the value of emotional wellbeing are necessary to ameliorate this increasingly
concerning issue.
Some of the prevalent factors that lead to burnout
and depression are shared among other professions,
such as long work hours and too few vacation days.
But as Jennifer Bradtke, PsyD, director of the counseling center at Ross University School of Veterinary
Medicine in St. Kitts, West Indies, explained, there
are mounting stressors that are very specific to
the work veterinarians do, including self-imposed
expectations and compassion fatigue. “Veterinarians
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are pretty type A and have a lot of perfectionistic
tendencies, so just trying to meet the expectations
they’ve set for themselves creates additional stress,”
Dr. Bradtke said.
The biggest challenges facing veterinarians might
be moral stressors. “Moral stress is when a veterinarian or other animal-related professional knows
what the right thing to do is but can’t do it because
of a factor outside of themselves, like when a client
won’t euthanize an animal that is suffering,” said
Elizabeth B. Strand, PhD, LCSW, founding director of
veterinary social work at the University of Tennessee
College of Veterinary Medicine in Knoxville. “Or
a veterinarian is unable to care for a pet because a
client cannot afford it, and the client takes his or her
anger out on the veterinarian by saying, ‘You don’t
care about animals,’ which could not be further from
the truth.”
Moral stress, coupled with compassion fatigue that
often results from being an emotional crutch for clients,
can cause veterinarians to become overwhelmed or
regret their decision to enter the profession.

IDENTIFYING SYMPTOMS OF STRESS
An optimal way to identify the onset of depression or
burnout is to pay attention to personal changes. According
to Dr. Bradtke, a veterinarian or veterinary student might
notice changes in energy and emotions, increased irritability, or a sense of apathy or even cynicism.
Veterinarians may also experience emotional
detachment from their work, which might spill over
into their personal lives and manifest as isolation. “It
might initially seem like a hesitancy toward getting
involved in social activities, but then, little by little,
it leads to more withdrawal as burnout, or perhaps
even depression starts to set in,” Dr. Bradtke said.
Physical symptoms such as headaches, body aches,
and insomnia may arise, as well.
Because the signs vary in type and intensity—for
example, anger could be a fleeting feeling or a specific
reaction—veterinarians must be champions for their
own mental health and admit when their emotional or
mental well-being might be compromised. It is easier
to intervene at the onset of symptoms rather than
when they become severe, Dr. Bradtke said.

PERSONAL COPING MECHANISMS
Incorporating simple yet effective coping mechanisms
into daily life can help alleviate stress and ward off
burnout and compassion fatigue.

Self-Care
General self-care is a basic yet vital aspect of burnout
prevention that is often cast aside when work schedules become cumbersome. Getting sufficient sleep,
exercising, and eating well are the main components
of a strong wellness routine. “I am also a big fan of
meditation or just trying to practice mindfulness,”
Dr. Bradtke said (Box).

Gratitude
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Dr. Bradtke also suggests regularly practicing gratitude. “There is quite a bit of research on how gratitude
can help combat depression, compassion fatigue, and
job satisfaction in general,” she said. Keeping a gratitude journal can help strengthen the immune system,
decrease blood pressure, increase optimism, boost
resilience to trauma-induced stress, and reduce feelings of isolation, according to investigators.2

necessary, but it doesn’t provide a break from workrelated stress,” she said.

Reconnecting
It’s also important to remember that the veterinary
profession is worthwhile and rewarding. In fact,
Dr. Strand spends a significant portion of her class time
teaching the skills needed to reconnect with the passion
that led to pursuing the profession in the first place.
“Veterinarians deserve to be well,” she said. “There is
no reason that becoming a veterinarian should be associated with anything but enjoyment of their work.”

PROMOTING WELLNESS
THROUGHOUT THE PROFESSION

veterinarian to say, ‘Why don’t you go home and enjoy
your weekend?’”
It’s essential that veterinarians celebrate each
other’s efforts toward wellness, Dr. Strand said: “When
one of your colleagues says, ‘I am leaving at 5 today to
go for a run,’ everyone around that colleague should
say, ‘That’s awesome—do it!’”
Most important, Dr. Bradtke encourages veterinarians to speak up if they notice a colleague struggling.
Just opening the dialogue could help change the work
culture and that individual’s self-perception, leading
to healthier decisions.
“Have the courage to stand up for your own wellness even if others are not celebrating it,” Dr. Strand
advised. “You’re worth it.” 

At the Collegiate Level

Drs. Strand and Bradtke are motivated by what they
see happening within veterinary medicine programs.
“I think most, if not all, veterinary colleges in the
United States have a mental health professional who
is dedicated to promoting the well-being of veterinary
students,” Dr. Strand said. “And there is more and
more education within veterinary medicine institutions about the importance of maintaining wellness.”
Still, more must be done to prepare
novice veterinarians for unavoidable tribulations. “I think veterinary
There are mounting stressors that are
medicine programs should incorvery specific to the work veterinarians
porate realistic expectations about
what the work is really going to look
do, including self-imposed
like,” Dr. Bradtke said. “It might also
expectations and compassion fatigue.
be helpful to have faculty members
talk about their own experiences and
how they cope with stressors.”
Despite the progress made, Dr.
Bradtke sees resistance toward
Redefining Success
changing the culture of perfectionism and really
Veterinarians must also take ownership of the unnecvaluing work–life balance. “These programs are
essary burdens they place on themselves—specifically,
incredibly demanding, with a lot of information to
in managing expectations. “It really comes down to
learn in a very short period of time,” she said. “But
working to challenge some of your thoughts and redeperhaps there is a way to incorporate greater flexifining what success is,” Dr. Bradtke said. “One of the
bility and encourage self-care within the programs.”
challenges people with perfectionistic tendencies face
is that they set a goal, but once the goal is met, it’s
In the Workplace
not enough. That sense of satisfaction is never truly
People tend to emulate the behaviors of professionals
realized, and they’re consistently setting unrealistic
they respect, so it’s important that experienced veterexpectations for themselves and perpetuating the
inarians and practice owners set the standard for selfbelief that they are not doing enough.”
care within the workplace.
Veterinarians should share their own coping mechMe Time
anisms for certain practice situations, according to
Even when the demands of the profession tug in a
Dr. Bradtke. “I am a huge proponent of sharing your
million different directions, it’s vital that veterinarstruggle with others. You’re not alone in finding
ians carve out personal time. Long work hours coupled
work difficult,” she said. “Creating a greater sense of
with an inability to turn off the day’s events can strain
community and destigmatizing help-seeking behavpersonal relationships outside the office. To combat
iors can be incredibly helpful in decreasing burnout.”
this, Dr. Bradtke encourages her students, as well as
Not only should practice owners encourage staff to
experienced professionals, to make a concerted effort
take advantage of vacation opportunities, they also
to spend time with family and friends doing activities
need to take time off themselves. “New professionals
unrelated to the profession. “I often hear of veterioften want to put their best foot forward, which
narians using their vacations and free time to volunmay result in working longer hours,” Dr. Bradtke
teer within the field, which is incredibly noble and
said. “But it could be beneficial for an experienced

References available at AmericanVeterinarian.com.

5-MINUTE MINDFULNESS MEDITATION
Whenever you bring awareness to what you’re
experiencing or your current state of mind, you’re
being mindful. It is possible to retrain your thinking
to adopt mindfulness tendencies.
Practicing mindfulness generally begins with
meditation, but its basis can be summoned at
any time. Investigators theorize3 that mindfulness
meditation promotes metacognitive awareness,
reduces rumination and stress, creates less
emotional reactivity, and enhances self-insight.
To experience the benefits for yourself, try this
5-minute mindfulness practice:
• Find a spot as free as possible of clutter or distraction. Sit on the floor, in a chair, or on any stable
surface. Sit up straight but not stiffly, keeping
your upper body relaxed. Rest your hands wherever they are comfortable.
• Lower your gaze or close your eyes. Let yourself relax and notice your body—the sensations it
experiences, the touch, the connection with the
floor or the chair.
• Focus on the sensation of your breath going
in and out. Every time your focus shifts or a
thought pops into your head, make an effort to
dismiss it and return your attention to the inhale
and exhale of your breath.
• After 5 minutes, bring your attention back to the
room you’re in, take 3 deep breaths, slowly open
your eyes, and begin to move.
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99 Lives Cat Genome Sequencing Initiative
In the world of genetics, cats have historically been left behind. The University of Missouri College
of Veterinary Medicine is helping them claw their way to the top.

I

n 1990, when the Human Genome Project got
underway in the United States, it struck many as
a far-fetched concept pulled from a science fiction
novel. Could scientists really map all the locations of
every gene of the human species? Not only was the
answer yes, but the genome project also opened new,
as yet unimaginable possibilities in the way doctors
approached disease detection, particularly in the field
of molecular medicine.
Fast-forward a decade and the genomes of the
human, mouse, and rat were deemed nearly complete.
The question then became: What’s next? Ultimately, the
National Institutes of Health organized a commission
to decide what species would be analyzed, and the dog
prevailed. Cats weren’t cast aside entirely, however—or
at least not in the eyes of a few passionate geneticists.
Led by Leslie Lyons, PhD, Gilbreath-McLorn
Endowed Professor of Comparative Medicine at the
University of Missouri College of Veterinary Medicine
in Columbia, the 99 Lives Cat Genome Sequencing
Initiative is a public effort to uncover genetic variations in cats and improve not just feline but also human health. Its 5 overarching goals:

••
••
••
••

Improve coverage of the cat genome.
Improve future assemblies of the cat genome.
Identify normal and abnormal genetic variations.
Identify causative mutations for specific health
concerns in cats.
•• Allow veterinary hospitals to provide individual
genome sequencing for cats.
“The 99 Lives Cat Genome Sequencing Initiative is
something we developed at the University of Missouri
to try to put all of the people interested in cat health
and genetics into a working group that would be very
collaborative and supportive,” Dr. Lyons said. “I was
able to watch how human medicine and how dogs and
other species were developing their genome projects
and learn from them. We might not be the first do it,
but we could see the good things and the bad things
that occurred, and we could tailor our genome project
so that we’re more efficient.”

WHAT STANDS TO BE GAINED?
Just as in human medicine, mapping the cat genome
provides the opportunity for geneticists to detect and
analyze the mutations that make cats unique.
“Every time an individual is born, there’s a chance
for new mutations to occur,” Dr. Lyons said. “We
tend not to use the word mutation anymore. We say
‘DNA variant,’ but that variation is good. It makes us
healthy; it makes us fight off infectious diseases—so
we want a lot of genetic variations. But every once in
a while, DNA variants do something bad. And so with
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every baby born, there is about a 1 in 100 chance it has
the variant that’s interesting in your patient, and so
some genetic abnormality. So there’d be no reason why
you can quite quickly eliminate all the DNA variation
a genetic issue would not be present in 1 out of every
that’s good and find the bad thing that’s in your patient
100 cats, dogs, and horses, which are mammals, too.”
that you want to try to address your health care plan
Some of the specific research being conducted at
toward,” Dr. Lyons explained.
Dr. Lyons’ Feline Genetics and Comparative
Medicine Laboratory includes studies to
identify the DNA variants that cause various
neurologic diseases, susceptibilities to diseases such as cytauxzoonosis, feline orofacial pain syndrome, and dwarfism in the
Munchkin breed.
As genetic sequencing continues to
advance, current capabilities are considered
particularly strong. At least 100 tests for
cats and many hundreds for dogs are available, including the ability to whole-genome
sequence the entire genome, according
to Dr. Lyons. “If we don’t know of a particular mutation that we’re interested in, we
WANT TO PARTICIPATE IN GENOME SEQUENCING?
can go find it by doing the whole-genome
Veterinarians and their pets and patients play a vital role in
sequencing, which has really decreased
the advancement of feline genome sequencing. In addition
in cost because of the advances in human
to accepting monetary donations, the 99 Lives Cat Genome
medicine,” she said. “We applied all of those
Sequencing Initiative continues to search for new disease
advances to cats and dogs, as well.”
or trait presentations to add to the study. DNA samples can
From a One Health perspective, using the
be sent directly to Dr. Lyons’ laboratory at the University of
developments acquired from human genome
Missouri using the project’s online submission form. Details
sequencing to shine a light onto the feline
on collecting and submitting samples are available at felinegenome offers the potential to better undergenetics.missouri.edu.
stand diseases that affect humans and cats
alike, including kidney disease, diabetes,
obesity, and heart disease.
All the published DNA variants can be obtained and
the entire genome sequencing downloaded through
99 CATS AND COUNTING
the National Center for Biotechnology Information,
When launched, the initiative’s objective was to collect
which is hosted by the National Institutes of Health.
the genome sequences of 99 cats. With the help of
Sequencing the genome of just 1 cat opens access to
investigators and universities from around the world—
the group and all the data, even prior to publication.
including Iowa State University; the University of
“An individual veterinarian probably doesn’t want
California, Davis; Cornell University; and as far away
to do that; they don’t have the capability,” Dr. Lyons
as Japan, Australia, and New Zealand—the initiative
noted. “They do want to submit the sample, but then
has surpassed its goal and keeps progressing. “Now
they want to work with some type of genetics team—
we have nearly 200 cat genomes that are all done the
and that can be teams from all over the world—to
same way, all of very high quality, and they act as a
analyze the data. Bioinformatics is a very big part of
reference and very good public data set that anyone
that but is often the part that is lacking in the general
can use,” Dr. Lyons said.
veterinary practice.”
However, a collaborator can work with the veterTHE BENEFIT TO VETERINARY MEDICINE
inarian who has collected a DNA sample to find the
In the typical clinical setting, genome sequencing
genetic mutation that may uncover why a cat presents
patients is not yet commonplace, but that doesn’t mean
with certain signs or developed a particular disease.
the science can’t be applied. With the public data set
“So, I’ll collaborate with someone and tell them,
created by the 99 Lives Initiative, a veterinarian could
‘The mutation’s in this gene; that makes sense. You
essentially genome sequence a feline patient and
should now probably tailor your treatment plan toward
compare the individual DNA variants with the DNA
this gene and this type of mutation in your patient,’”
of 200 other cats. “[Those 200] probably don’t have
Dr. Lyons said. “Precision medicine for cats!” 

Dave/ Adobe Stock

By Amanda Carrozza
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NEW
CLINICAL
PRODUCTS
TIDBITS

A look at some of the latest products in veterinary medicine.

CONVENIA

MIRATAZ

NF KIDNEY FUNCTION FELINE
FORMULAS

Marketed By: Zoetis

Marketed By: Kindred Biosciences

Marketed By: Purina Pro Plan Veterinary Diets

Convenia (cefovecin sodium) helps treat common
bacterial skin infections in dogs caused by
susceptible strains of Staphylococcus intermedius
and Streptococcus canis (group G). It is also indicated
for the treatment of feline skin infections caused by
susceptible strains of Pasteurella multocida. A single
3.6-mg/lb subcutaneous injection provides up to 14
days of antibiotic therapy in dogs and cats.

Formulated with proprietary Accusorb technology,
Mirataz (mirtazapine transdermal ointment) is the
first and only FDA-approved transdermal medication
for managing weight loss in cats. It is administered
by applying a 1.5-in ribbon (about 2 mg) of ointment
on the inner pinna of the cat’s ear once daily for
2 weeks.

Purina Pro Plan Veterinary Diets has introduced
a 2-stage approach to supporting kidney care in
cats. NF Kidney Function Early Care has a moderate
amount of high-quality protein and restricted
phosphorus. NF Kidney Function Advanced Care
has a reduced amount of high-quality protein and
restricted phosphorus. Both formulations contain
omega-3 fatty acids.

For More Information: kindredbio.com

For More Information: zoetisus.com

For More Information:
proplanveterinarydiets.com

PRESTIGE

REDONYL ULTRA

VETOMEGA 950

Marketed By: Merck Animal Health

Marketed By: Dechra

Marketed By: VetBiotek

The updated Prestige vaccine line now includes
protection against Florida ’13 of the clade 1 and
Richmond ’07 of the clade 2 equine influenza
strains. The clade 1 family of equine influenza
circulates primarily in the United States, whereas
clade 2 circulates predominantly in Europe.

This nonprescription veterinary nutraceutical
supports healthy skin function in dogs with seasonal
allergies, providing a concentrated source of
ultramicronized palmitoylethanolamide—a naturally
occurring lipid compound that supports skin health.
The 100- and 200-mg soft chews are administered
based on weight.

Omega-3 fatty acids, hyaluronic acid, and a
proprietary collagen blend are the primary
ingredients in VetOMEGA 950—a nutraceutical soft
chew aimed at improving joint and skin health in
dogs. The product is currently available in 60- and
120-count containers.

For More Information:
merck-animal-health-equine.com
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For More Information: dechra-us.com

For More Information: vetbiotek.com
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CLINICAL TIDBITS

Advice and insight from veterinary experts throughout the country

AZATHIOPRINE OR MYCOPHENOLATE?

GETTING INVOLVED IN DISASTER
RELIEF WORK
Christa Gallagher, DVM, CCRP, MPH, DACVPM,
assistant professor of public health and epidemiology
at Ross University School of Veterinary Medicine,
says the best way for veterinarians to get involved
in disaster relief work is to reach out to their state’s
veterinary response organization.
Veterinarians are very busy people, Dr. Gallagher
acknowledges. “But the nice thing about disaster
management is that you can do as little or as much
as you can,” she says. “It’s a nice opportunity to
step outside the practice arena and do something
different, to give back in a different way. It really
rejuvenates you.”
There will be some training involved, Dr. Gallagher
notes. “Normally there is some online self-modulated training as well as live training—typically on
weekends. But over time, a veterinarian can become
credentialed and be fully ready to respond to an emergency if needed.”

When it comes to these immunosuppressive drugs,
“one is not better than the other,” according to
Andrew Mackin, BVMS, MVS, DVSC, DACVIM,
professor and department head at Mississippi State
University College of Veterinary Medicine. “They’re
both reasonable choices and, in many instances,
interchangeable.”
People can become biased by the last failure or
adverse effect when using these medications, Dr.
Mackin says. However, both drugs can be used in
similar circumstances with a reasonable chance of
success and a reasonable chance of causing adverse
effects. “If you’re worried about something that
distresses the owner, such as bad diarrhea, mycophenolate is probably not your first choice,” he says. “But
if you’re worried about something that concerns you,
such as a significant elevation in liver enzymes in
some dogs, then don’t use azathioprine.” If a dog has
a reaction to one of the drugs, switch to the other, Dr.
Mackin advises. “Whichever one you like, the other
one is a reasonable alternative if your patient doesn’t
tolerate the first drug,” he says.
The only absolute? “Never use the 2 drugs together,”
Dr. Mackin says. “Veterinarians tend to like to stack
drugs together, which is not a bad thing, but these 2
drugs are so similar that if you use them together, it’s
like a double-barrel shotgun—there will be too many
adverse effects.”

THE DIFFERENCE BETWEEN HOSPICE
AND PALLIATIVE CARE
You can have palliative care without hospice, but you
cannot have hospice without palliative care, explains
animal hospice consultant Kathleen Cooney, DVM,
MS, CHPV. “Hospice must include palliative care,” Dr.
Cooney says. “In fact, there are 5 subcategories within
the umbrella term animal hospice: palliative care,
natural death support, euthanasia, pet loss support,
and body care.”
Palliative care is a huge component of animal
hospice. What palliative care really means, she says, is
trying to minimize the clinical signs of disease. “We’re
trying to mitigate it, to make it go away, so the animal
can live comfortably as normal as possible until death.”

DENTAL CARE: KEEPING CLIENTS ENGAGED
When asked how he keeps clients engaged in their pet’s
preventive dental care, Jan Bellows, DVM, DAVDC,
ABVP, of All Pets Dental in Westin, Florida, says, “My
best tip is to recheck your patient frequently.” Dr.
Bellows gives all his dental clients the opportunity
to come in monthly so he can see how they are doing
with home care.
“The human dentist doesn’t check them monthly,
and they certainly don’t do it for free. We do it for free,”
he says. The clients who take Dr. Bellows up on his offer
love the effect, because it ties them to the practice and
shows that they’re really doing a lot to help their pet’s
teeth. Says Dr. Bellows, “We pat them on the back, tell
[them] what a great job they’re doing, the breath smells
good, and [the] best news is the pet keeps its teeth.”

ULTRASOUND TROUBLE? THINK ANATOMY

TOXICITIES IN EXOTICS

Having trouble locating a small organ in your patient
via ultrasound? Mark Howes, DVM, DACVR,
radiologist at the Veterinary Specialty Center in
Buffalo Grove, Illinois, says it’s all about remembering
anatomy basics. “When you’re trying to capture hardto-find organs—whether it’s the head of the spleen or a
smaller organ like the pancreas—you need to remember
where those organs should live in the abdomen and
keep in mind that the anatomy is very similar for
every patient [of that species]. If you’re trying to find
the pancreas, for example, look for the small vessels
that run through it. If you’re trying to find the adrenal
gland, look for the very large vessels that run along
either side of it. It all goes back to anatomy.”

Laura Stern, DVM, DAVBT, senior toxicologist for
the Animal Poison Control Center of the American
Society for the Prevention of Cruelty to Animals, says
there really are not a lot of differences in how toxicities
present in exotics compared with companion animals
or even large animals. “Depending on what the toxin
is, you can see almost anything,” she says. “With an
acute onset of signs—the pet was fine one minute and
not fine the next—you often suspect a toxicity.”
Clinical signs of toxicity may include depression or
agitation, Dr. Stern says. “Certainly, most of the time,
if you’ve got a dyspneic bird or a pet that’s having
seizures, you know that something’s very wrong, and
you’re going to want to get them right in.”
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The initial conversation you have with the owner of
a pet with newly diagnosed diabetes is crucial. “The
first thing I do when I’m telling someone their pet
has diabetes is let them know that it’s a manageable
condition,” says California practitioner Ruth MacPete,
DVM, “and that we’re going to approach it as a team.”
Dr. MacPete says it’s also important to give the owner
time to accept the diagnosis and then gradually move to
explaining next steps. “I go into what the diet is going to
look like for their particular pet, and then I talk to them
about insulin and what that means,” she says.
One of the biggest shocks for these owners is that
they will need to give their pet insulin shots. Let them
know that their fears are very common. “They’ll set up
a routine where they give their pet food or a treat after
giving insulin, so it becomes a positive experience,”
she says. “And then, most important, I let them know
that we’re there for them, that we are going to teach
them how to do this.” 
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