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Pets can’t talk to you about their kidneys.   
Now, the Catalyst® SDMA Test helps you assess kidney function 
in-house earlier than any other test.1–3

For deeper insights into kidney health, run SDMA whenever you run 

BUN and creatinine. Add the Catalyst SDMA Test to every in-house 

Catalyst chemistry panel so you can advise with confidence.

Order the Catalyst SDMA Test  
today at idexx.com/whiner1

I'm a whiner.

But you gotta
Believe me. this

just whining.
time it's more Than

I Admit it.

"

"
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THE Toilet Isn't 

I can't help  
 myself."

A Water Bowl. 
I know. 

BUT,  DOC, 

"
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Pets can’t talk to you about their kidneys.   
Now, the Catalyst® SDMA Test helps you assess kidney function 
in-house earlier than any other test.1–3

For deeper insights into kidney health, run SDMA whenever you run 

BUN and creatinine. Add the Catalyst SDMA Test to every in-house 

Catalyst chemistry panel so you can advise with confidence.

Order the Catalyst SDMA Test  
today at idexx.com/waterbowl1
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Pets can’t talk to you about their kidneys.   
Now, the Catalyst® SDMA Test helps you assess kidney function 
in-house earlier than any other test.1–3

For deeper insights into kidney health, run SDMA whenever you run 

BUN and creatinine. Add the Catalyst SDMA Test to every in-house 

Catalyst chemistry panel so you can advise with confidence.
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today at idexx.com/news1

www.idexx.com/news1


42382_Claro-TradePrint_CLINICIANS BRIEF_FA.indd   1 12/1/16   10:59 AM

See page 4 for product information summary.

www.bayerdvm.com/claro


ADESOLA ODUNAYO
DVM, MS, DACVECC
Clinical Assistant  
Professor
University of Tennessee 
College of Veterinary 
Medicine

DOUGLAS MADER
MS, DVM, DABVP  
(Canine & Feline,  
Reptile & Amphibian),  
DECZM (Herpetology)
Co-owner, Marathon  
Veterinary Hospital
Marathon, Florida

J. BRAD CASE
DVM, MS, DACVS
Assistant Professor
University of Florida College 
of Veterinary Medicine 
Small Animal Surgery 
Small Animal Clinical 
Sciences 

LAUREN A. TREPANIER
DVM, PhD, DACVIM, 
DACVCP
Professor
University of  
Wisconsin–Madison

COLIN F. BURROWS
BVetMed, PhD, Hon
FRCVS, DACVIM
WSAVA Immediate  
Past President

MARGIE SCHERK
DVM, DABVP (Feline) 
catsINK
Vancouver, British  
Columbia, Canada

GREGG K. TAKASHIMA
DVM 
WSAVA Global Nutrition  
Committee Co-chair
President, AAH-ABV 
CEO, Animal Care  
Group of Lake Oswego, 
Oregon 

TODD TAMS
DVM, DACVIM 
Chief Medical Officer
VCA Antech
VCA West Los Angeles  
Animal Hospital
Los Angeles, California

DAVID F. SENIOR
BVSc, DACVIM (SAIM), 
DECVIM (Companion 
Animal)
Professor Emeritus 
Louisiana State University 
School of Veterinary 
Medicine 

  
EDITOR  
IN CHIEF

ADVISORY BOARD

GLOBAL EDITION  
EDITOR IN CHIEF

J. SCOTT WEESE
DVM, DVSc, DACVIM
dr.weese@briefmedia.com
Professor 
Ontario Veterinary College
Ontario, Canada

ALEXANDER WERNER
VMD, DACVD
Owner
Animal Dermatology 
Center
Studio City, California

DONALD C. PLUMB
PharmD

EDITORS IN CHIEF

February 2018 cliniciansbrief.com 1

Providing 
small animal 
practitioners 
and their 
teams with 
practical, 
relevant 
information 
on the latest 
topics in 
veterinary 
medicine

mailto:dr.weese@briefmedia.com
http://www.cliniciansbrief.com
http://www.cliniciansbrief.com


#1 SOLD  
PET GLUCOMETER

1. Data on file,  Zoetis Market Research: Blood Glucose Monitoring Report July 2017, Zoetis Inc. All trademarks are the property of Zoetis Services LLC or a related company 
or a licensor unless otherwise noted. © 2017 Zoetis Services LLC. All rights reserved. ATK-00175

See what makes AlphaTRAK®2 the #1 prescribed pet glucometer1 at AlphaTRAKmeter.com. 
For full support or to order, call 1-888-ZOETIS-1.

673-1706 Number 1 SOLD Ad 8.125x10.875.indd   1 10/10/17   10:31 AM

www.alphatrakmeter.com


PUBLISHER OF 
CLINICIAN’S  
BRIEF

  

CONTENT DIRECTOR
LINDSAY ROBERTS
lindsay@briefmedia.com

ASSOCIATE EDITOR
DRUE A. GINDLER
drue@briefmedia.com 

EDITORIAL ASSISTANTS
SARAH TYLER
sarah@briefmedia.com 

CAROL WATKINS
carol@briefmedia.com

EDITOR AT LARGE
ANTOINETTE PASSARETTI
toni@briefmedia.com

AUDIENCE OUTREACH MANAGER 
JESSIE FOLEY
jessie@briefmedia.com

MANAGER, DIGITAL CONTENT
EMILY FAISON
MA 
emily@briefmedia.com

ASSISTANT, DIGITAL CONTENT
ALEXIS USSERY
alexis@briefmedia.com

CREATIVE DIRECTOR
AARON MAYS
aaron@briefmedia.com 

DESIGN & PRODUCTION
JEANNE MISTRETTA
Mistretta Design Group, LLC
jeanne@mistretta 
designgroup.com

GRAPHIC DESIGNER
AMANDA BILBERY
amanda@briefmedia.com 

DIRECTOR OF NURSING 
KARA M. BURNS
MS, MEd, LVT, VTS  
(Nutrition) 
kara@briefmedia.com 

MEDICAL EDITORS
PEGGY BURRIS
DVM
dr.peggy@briefmedia.com

JANE GARDINER
DVM
dr.jane@briefmedia.com

AMY MOHL
DVM
dr.amy@briefmedia.com

ALYSSA WATSON
DVM
dr.alyssa@briefmedia.com

TO SUBSCRIBE OR FOR SUBSCRIPTION INQUIRIES: 
CLINICIANSBRIEF.COM/SUBSCRIBE OR 1-847-763-4909

Domestic subscription rate: $65.00 per year. Single copy: $8.00. Payments by check  
must be in US funds on a US branch of a US bank only; credit cards also accepted. 

Copyright © 2018 Brief Media, an Educational Concepts company. All rights reserved.

Reproduction in whole or in part without expressed written permission is prohibited.

POSTMASTER: Send address changes to Brief Media, PO Box 1084, Skokie, IL 1084  
60076-9969. Canada Post publications mail agreement #40932038: Return unde-
liverable Canadian mailings to Circulation Dept; 7496 Bath Rd, Unit #2; Mississauga, 
ON L4T 1L2. Periodicals postage paid at Tulsa, OK, and at additional mailing offices.

CEO/FOUNDER
ELIZABETH GREEN
elizabeth@briefmedia.com

ADVERTISING
PAUL MATTIOLI
paul@briefmedia.com

JOHN O’BRIEN
john@briefmedia.com

JOANNA LUNDBERG
joanna@briefmedia.com

JEANINE NICOSIA
jeanine@briefmedia.com

SHELLEY HURLEY
shelley@briefmedia.com

HOLLY WILLIAMS
holly@briefmedia.com

CHELSEA ELBERT
chelsea@briefmedia.com  

SHELBI WHITE
shelbi@briefmedia.com

ASHLEY PROVINCE
ashley@briefmedia.com

Clinician’s Brief (ISSN 1542-4014) 
is published monthly by Brief 
Media, an Educational Concepts 
company, 2021 S Lewis Avenue, 
#760, Tulsa, OK 74104. 

February 2018  cliniciansbrief.com  3

CHIEF VETERINARY  
OFFICER & EDITOR
INDU MANI
DVM, ScD, FNAP
dr.indu@briefmedia.com

SENIOR DIRECTOR OF CONTENT 
& PRODUCT STRATEGY 
MICHELLE N. MUNKRES
MA
michelle@briefmedia.com

DIRECTOR OF  
INTEGRATIVE CONTENT
JENNIFER L. SCHORI
VMD, MS
dr.jen@briefmedia.com

MANAGING EDITOR
SAMANTHA FARLEY
MPS  
sam@briefmedia.com

TEAM

  

BRIEF MEDIA
2021 S Lewis Avenue #760
Tulsa, OK 74104
T 918-749-0118
F 918-749-1987
briefmedia.com
info@briefmedia.com

mailto:lindsay%40briefmedia.com%20?subject=
mailto:drue%40briefmedia.com%20%20?subject=
mailto:sarah%40briefmedia.com%20%20?subject=
mailto:carol%40briefmedia.com%20%20?subject=
mailto:toni%40briefmedia.com%20?subject=
mailto:jessie%40briefmedia.com%20?subject=
mailto:emily@briefmedia.com
mailto:alexis%40briefmedia.com%20?subject=
mailto:aaron%40briefmedia.com%20%20?subject=
mailto:jeanne%40mistrettadesigngroup.com?subject=
mailto:amanda%40briefmedia.com%20%20?subject=
mailto:dr.peggy%40briefmedia.com%20?subject=
mailto:dr.jane%40briefmedia.com%20?subject=
mailto:dr.amy%40briefmedia.com%20?subject=
mailto:dr.alyssa%40briefmedia.com%20?subject=
http://cliniciansbrief.com/subscribe
mailto:elizabeth@briefmedia.com
mailto:john%40briefmedia.com%20?subject=
mailto:joanna%40briefmedia.com%20?subject=
mailto:jeanine@briefmedia.com
mailto:shelley%40briefmedia.com%20?subject=
mailto:chelsea%40briefmedia.com%20%20?subject=
mailto:shelbi%40briefmedia.com%20?subject=
mailto:ashley@briefmedia.com
http://www.cliniciansbrief.com
mailto:dr.indu%40briefmedia.com%20?subject=
mailto:michelle%40briefmedia.com?subject=
mailto:dr.jen%40briefmedia.com?subject=
http://briefmedia.com
mailto:info@briefmedia.com
mailto:sam%40briefmedia.com?subject=
mailto:paul%40briefmedia.com%20?subject=
mailto:holly%40briefmedia.com%20?subject=
mailto:kara%40briefmedia.com%20?subject=


4  cliniciansbrief.com   February 2018

SHAUNA L. BLOIS, DVM, DVSc, DACVIM, is an associ-
ate professor of small animal internal medicine at Univer-
sity of Guelph. She attended Mount Allison University, 
Atlantic Veterinary College, and University of Guelph. Her 
clinical interests include immune-mediated diseases and 
disorders of hemostasis.
procedures pro page 14

SARAH BOSTON, DVM, DVSc, DACVS, ACVS Founding 
Fellow of Surgical Oncology, is a veterinary surgical 
oncologist with VCA Canada in Newmarket, Ontario. 
She was previously a tenured associate professor of 
surgical oncology at University of Florida and University 
of Guelph. She earned her DVM from Western College of 
Veterinary Medicine and completed a rotating internship 
and residency at University of Guelph. Dr. Boston has 
authored numerous articles on surgical oncology and 
speaks nationally and internationally on the topic. 
zoobiquity page 60

ALICE DEFARGES, DVM, MSc, DACVIM, is an associate 
professor of small animal internal medicine at Ontario 
Veterinary College, University of Guelph. She earned her 
DVM from École nationale vétérinaire d’Alfort in France 
and her MSc from University of Montreal. 
procedures pro page 14

MICHELLE EVASON, DVM, BSc, DACVIM (SAIM), is an 
associate professor of small animal internal medicine at 
Atlantic Veterinary College and is working toward her 
PhD in infectious disease at University of Guelph. She 
also works as an independent medical and nutrition 
consultant. Her clinical and research interests focus on 
infectious disease, nutrition, and client and veterinary 
perceptions regarding health and disease.
top 5 page 67

OUR 
AUTHORS

Otic Solution
Antibacterial, antifungal, and anti-in�ammatory
For Otic Use in Dogs Only

The following information is a summary of the complete product 
information and is not comprehensive. Please refer to the approved 
product label for complete product information prior to use. 

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

PRODUCT DESCRIPTION:  CLARO® contains 16.6 mg/mL �orfenicol, 
14.8 mg/mL terbina�ne (equivalent to 16.6 mg/mL terbina�ne 
hydrochloride) and 2.2 mg/mL mometasone furoate. Inactive 
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CLARO® is indicated for the treatment of otitis externa in dogs 
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pachydermatis) and bacteria (Staphylococcus pseudintermedius).

DOSAGE AND ADMINISTRATION:
CLARO® should be administered by veterinary personnel. 
Administration is one dose (1 dropperette) per a�ected ear. The 
duration of e�ect should last 30 days. Clean and dry the external ear 
canal before administering the product. Verify the tympanic 
membrane is intact prior to administration. Cleaning the ear after 
dosing may a�ect product e�ectiveness. Refer to product label for 
complete directions for use. 

CONTRAINDICATIONS: 
Do not use in dogs with known tympanic membrane perforation (see 
PRECAUTIONS). 
CLARO® is contraindicated in dogs with known or suspected 
hypersensitivity to �orfenicol, terbina�ne hydrochloride, or 
mometasone furoate, the inactive ingredients listed above, or similar 
drugs, or any ingredient in these medicines.

WARNINGS:
Human Warnings: Not for use in humans. Keep this and all drugs out 
of reach of children. In case of accidental ingestion by humans, 
contact a physician immediately. In case of accidental skin contact, 
wash area thoroughly with water. Avoid contact with eyes. Humans 
with known hypersensitivity to �orfenicol, terbina�ne hydrochloride, 
or mometasone furoate should not handle this product.

PRECAUTIONS:
Do not administer orally. 
The use of CLARO® in dogs with perforated tympanic membranes has 
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ADVERSE REACTIONS:  
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attributable adverse reactions in 146 dogs administered CLARO®. 
To report suspected adverse drug events and/or obtain a copy of the 
Safety Data Sheet (SDS) or for technical assistance, contact Bayer 
HealthCare at 1-800-422-9874.  
For additional information about adverse drug experience reporting 
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http://www.fda.gov/AnimalVeterinary/SafetyHealth.

NADA 141-440, Approved by FDA.
Bayer, the Bayer Cross and CLARO are registered trademarks of Bayer. 
©2016 Bayer HealthCare, LLC.
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A tracheostomy tube should  
measure ________ of the diameter of 
the tracheal lumen at the level it is 
placed.

From Clinician’s Brief  
on Social Media

 

29%   A maximum diameter of 60%

40%   A maximum diameter of 70%

31%   A maximum diameter of 50%

Correct Answer: A tracheostomy tube should measure a 
maximum diameter of 50% of the diameter of the tracheal 
lumen at the level it is placed.

On Twitter, you answered:

WE ASKED …

How often do you use a telemedicine 
radiology consultation service?

What is your veterinary resolution?
“How about making sure I actually eat something other than 
a granola bar in a 12-hour shift?”—Megan K 

13     1      1       
“Taking my lunch breaks, actually stop working during said 
‘breaks,’ and stop to take bathroom breaks instead of hold-
ing it in for 10+ hours.”—Alkalina J 

 1       
“Take a week off from multiple clinics to refresh.”—Pooja H

“Eat better while at work.”—Chris W

“I will try to eat lunch before 3:00 so I’m actually hungry at 
supper with my family.”—Julie A 

 2       

36%
Rarely

18%
For most 

radiographs

18%
For every 

radiograph

28%
Never
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Genoray), but I would have to say that the results and image quality that I am getting with the iM3 CR7 Vet is the best so far. 

The advantages of the CR7 Vet over other DR systems when used in the veterinary environment include a unique range of 
plate sizes from size 0 up to size 5, which covers all pets from small to large. There is even an intraoral plate for rabbits.”

Dr. Anthony Caiafa 
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Galliprant is indicated for the control of pain and inflammation associated with osteoarthritis in dogs.

© 2018 Eli Lilly and Company or its affiliates. Elanco and the diagonal bar logo are trademarks of Eli Lilly and 
Company or its affiliates. Galliprant is a registered trademark of Aratana Therapeutics, Inc. USCACGLP00080 

PRESCRIBE GALLIPRANT® (grapiprant tablets) 
FROM THE EARLIEST DIAGNOSED STAGES 
OF OSTEOARTHRITIS (OA).
Galliprant is a fi rst-in-class, non-COX-inhibiting prostaglandin receptor antagonist 
(PRA) that specifi cally acts on the EP4 receptor. Its mode of action targets OA pain 
and infl ammation while reducing the impact on GI, kidney and liver homeostasis.1,2 
It was well-tolerated by healthy dogs in a 9-month safety study at up to 15 times 
the recommended therapeutic dose.2,3

Visit galliprantfordogs.com/early for more information about Galliprant. 

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

Adverse reaction*
GALLIPRANT

(grapiprant tablets)
N = 141

Vehicle control 
(tablets minus grapiprant)

N = 144
Vomiting 24 9

Diarrhea, soft stool 17 13
Anorexia, inappe-

tence 9 7

Lethargy 6 2
Buccal ulcer 1 0

Immune mediated
hemolytic anemia 1 0

*Dogs may have experienced more than one type or occurrence during the study.
GALLIPRANT was used safely during the field studies with other concurrent therapies, 
including antibiotics, parasiticides and vaccinations.
To report suspected adverse drug events and/or obtain a copy of the Safety Data Sheet (SDS) 
or for technical assistance, call 1-888-545-5973. 
For additional information about adverse drug experience reporting for animal drugs, contact 
FDA at 1-888-FDA-VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth
Information for Dog Owners: Owners should be advised of the potential for adverse reactions 
and be informed of the clinical signs associated with drug intolerance. Adverse reactions may 
include vomiting, diarrhea, decreased appetite, and decreasing albumin and total protein. 
Appetite and stools should be monitored and owners should be advised to consult with their 
veterinarian if appetite decreases or stools become abnormal.
Effectiveness: Two hundred and eighty five (285) client-owned dogs were enrolled in the study 
and evaluated for field safety. GALLIPRANT-treated dogs ranging in age from 2 to 16.75 years and 
weighing between 4.1 and 59.6 kgs (9-131 lbs) with radiographic and clinical signs of osteoarthritis 
were enrolled in a placebo-controlled, masked field study. Dogs had a 7-day washout from NSAID 
or other current OA therapy. Two hundred and sixty two (262) of the 285 dogs were included in the 
effectiveness evaluation. Dogs were assessed for improvements in pain and function by the owners 
using the Canine Brief Pain Inventory (CBPI) scoring system.1 A statistically significant difference in 
the proportion of treatment successes in the GALLIPRANT group (63/131 or 48.1%) was observed 
compared to the vehicle control group (41/131 or 31.3%). GALLIPRANT demonstrated statistically 
significant differences in owner assessed pain and function. The results of the field study 
demonstrate that GALLIPRANT, administered at 2 mg/kg (0.9 mg/pound) once daily for 28 days 
was effective for the control of pain and inflammation associated with osteoarthritis.
Storage Conditions: Store at or below 86° F (30° C)
How Supplied: 20 mg, 60 mg, 100 mg flavored tablets in  
7, 30 and 90 count bottles.
NADA 141-455, Approved by FDA
US Patents: 6,710,054; 7,960,407; 9,265,756
Made in New Zealand   Manufactured for: Aratana Therapeutics, Inc., Leawood, KS 66211  
Reference: 1. http://www.vet.upenn.edu/docs/default-source/VCIC/canine-bpi_userguide.pdf?sfvrsn=0
Additional information is available at 1-888-545-5973.
GALLIPRANT is a trademark of Aratana Therapeutics, Inc.  
© Aratana Therapeutics, Inc. June 2016                                                                                        Brief Summary: AT1-040-16

GALLIPRANT®

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

1.  Kirkby Shaw, K., Rausch-Derra, L., and Rhodes, L. 2016. “Grapiprant: an EP4 
prostaglandin receptor antagonist and novel therapy for pain and inflammation.” 
Vet. Med. Sci. 2: 3-9. 

2.  Rausch-Derra, L., Huebner, M., and Rhodes, L. 2015. “Evaluation of the safety 
of long-term, daily oral administration of grapiprant, a novel drug for treatment 
of osteoarthritis pain and inflammation, in healthy dogs.” Am. J. Vet. Res. 76.10: 
853-859.

3.  Rausch-Derra, L., Rhodes, L., Freshwater, L., et al. 2016. “Pharmacokinetic 
comparison of oral tablet and suspension formulations of grapiprant, a novel 
therapeutic for the pain and inflammation of osteoarthritis in dogs.” J. Vet. 
Pharmacol. March 29. DOI: 10.1111/jvp.12306.
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PROCEDURES PRO

HISTORY-TAKING

Shauna L. Blois, DVM, DVSc, DACVIM
Alice Defarges, DVM, MSc, DACVIM
University of Guelph



The importance of the pet 
owner interview as a diag-
nostic tool should not be 

overlooked. In a human medi-
cine study, the top differential 
diagnosis generated by internists 
after only taking the history 
matched the eventual diagnosis 
in 76% of cases.1 The quality of 
information gained from the 
interview can be enhanced 
through several communication 
techniques.2-4



16  cliniciansbrief.com  February 2018

PROCEDURES PRO h WELLNESS h PEER REVIEWED

Obtaining an effective history requires 5 core skills:
h  Open- and closed-ended questioning. Start 

with open-ended questions to obtain details on 
the presenting complaint in the owner’s own 
words, then progress to more focused closed-
ended questions to clarify details (eg, duration, 
frequency [Table]). 

h  Reflective listening. Paraphrase parts of the 
owner’s story while allowing the owner to add 
further information, clarify points, and correct 
misconceptions. Reflective listening confirms   
the veterinarian’s desire to understand what the 
owner is saying. Reflective listening can also pro-
vide opportunities for the veterinarian to voice 

his or her interpretation of the owner’s feelings.
h  Pausing. Avoid interrupting the owner’s story.
h  Positive nonverbal communication. Use       

gestures such as eye contact, head nodding,    
and open body posture to encourage the owner 
to tell his or her story.

h  Empathy. Use empathic statements (eg, “It 
sounds like you did all that you could for Leo.”) 
to build trust and rapport and show the owner 
that he or she is being understood and heard. 
Empathic statements can help obtain better 
diagnostic information and encourage adher-
ence to treatment, resulting in a more positive 
outcome. 

Good organizational skills are essential to ensur-
ing the patient’s history is obtained clearly and 
efficiently. Use of an interview template can ensure 
no questions are missed and facilitate capturing 
the information in the medical record (see Physi-
cal Examination Record Form). 

THE IMPORTANCE OF OPEN-ENDED QUESTIONS

Busy schedules may cause veterinarians to want to avoid open-ended questions for fear of lengthy conversations; 
however, data from human medical studies show that asking open-ended questions does not lead to lengthy answers. 
In one study of new patients presented to an internal medicine clinic, patients were asked, “What brings you to the clinic 
today?” and were allowed to speak, uninterrupted, until finished.14 Patients spoke for an average of 92 seconds before 
indicating they were finished, and approximately 80% of patients were finished within 2 minutes. The doctors 
interviewed for the study felt that the information they received in these opening statements was relevant. 

Veterinarians often interrupt pet owners during the owner interview; in one study, a median time of only 11 seconds 
elapsed from the onset of the owner speaking to an interruption by the veterinarian.5 Such interruptions can prevent    
an owner from giving important medical details and can create a barrier to building a positive relationship. 

Open-ended questions should be followed with reflective listening, which involves repeating or paraphrasing parts of 
the story back to the owner to verify certain details (eg, “It sounds like Leo had 2 episodes of vomiting this morning.”). 
Reflective listening can also allow the veterinarian to show his or her understanding of the owner’s feelings (eg, “It 
sounds like you are worried about how we will keep Leo comfortable after surgery.”). Reflective listening gives the owner 
the opportunity to verify information or correct the veterinarian if any part of the message has been misinterpreted.3,4 

PHYSICAL EXAMINATION RECORD FORM

For a downloadable physical examination record form, 
visit cliniciansbrief.com/history-taking

http://www.cliniciansbrief.com/
www.cliniciansbrief.com/history-taking
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TABLE 

SAMPLE OPEN- & CLOSED-ENDED QUESTIONS

Example Question Type

“Tell me about …” Open

“What happened next?” Open

“Describe the …” Open

“When did you first notice the problem?” Closed

“How many times per day did it happen?” Closed

“Can you show me which leg was affected?” Closed

Note: Avoid questions that begin with “why” during the owner interview. Such questions 
may cause the owner to feel defensive or that his or her actions need to be justified.3

STEP-BY-STEP
HISTORY-TAKING WHAT YOU WILL NEED 

h Owner interview template (see Physical Examination Record Form)

h Patient medical records 

STEP 1
Begin the interview by asking  
the owner open-ended questions. 
Encourage the owner to actively 
participate in the interview pro-
cess. As the interview progresses, 
gradually transition to more spe-
cific, closed-ended questions to 
help elicit more detailed informa-
tion (Table).2,4 

By starting with open-ended ques-
tions, the veterinarian is more 
likely to learn the range of owner 
concerns at the beginning of the 
consultation. This information can 
be helpful in setting the agenda  
for the current visit and can help 
ensure that the owner does not 
wait to disclose a major concern or 
problem until the end of the visit.5 

STEP 2
Identify the chief complaint (ie, the reason the owner is presenting the patient to the clinic) by asking 
open-ended questions.

STEP 3
Develop the chief complaint through further open- and closed-ended questioning to encourage the owner to 
elaborate on the initial details. Questions should inquire about:
h  Onset, duration, frequency, severity, and location of the problem. Because specific dates can be difficult 

to remember, owners can be encouraged to remember landmark events (eg, holidays).  
h  Progression or improvement of the problem 
h  Factors that increase or decrease clinical signs
h  Any attempted treatment (eg, over-the-counter or prescription medications, supplements, other nonfood 

items) and associated outcomes

http://www.cliniciansbrief.com/
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STEP 4
Obtain a body systems review to help identify 
localizing or nonlocalizing clinical signs, which 
may be related to the chief complaint or to other 
concerns. This review is particularly important, as 
clinical signs related to the primary complaint or 
other pathology can be documented. Check for:
h  Attitude, activity, and behavior 
h  Appetite and body condition 
h  Water intake and urination 
h  Presence of abnormalities (eg, seizures, dyspnea, 

vomiting, diarrhea, coughing, sneezing)
h  Skin, hair coat, and mass(es)
h  Discharge from the eyes, nose, vulva, and/or 

prepuce

h  Change in gait or lameness, including weakness 
or collapse

h Duration of the chief complaint

Encourage the owner to fully describe any abnor-
malities related to body systems. For example, 
a description of vomiting can help distinguish 
episodes from regurgitation6; urinary accidents 
may be better classified as urinary incontinence, 
pollakiuria, polyuria, or other episodes, depend-
ing on the details7; and, with the appropriate 
details, diarrhea may be classified as originating 
from the small or large bowel.8

STEP 5
Perform a general overview to identify any risk 
factors. Questions pertaining to the patient’s life-
style can help identify any risk factors related 
to the patient, the humans associated with the 
patient, or the patient’s environment. Using 
open-ended questions can help gather complete 
information. For example, veterinarians who pose 
“telling” prompts (eg, “Tell me about Molly’s eat-
ing habits over the past few days.”) can invite the 
owner to give more complete answers to ques-
tions9,10; in contrast, “what” questions (eg, “What 
food are you giving?”) often lead to more limited 
responses and the potential for under-reporting of 
the patient’s nutritional information.9 

Check for other potential risk factors, including:
h  Environment. Investigate the pet’s type of 

abode and home environment. In addition, ask 
about exposure to other animals (eg, via ken-
nels, dog parks, recent pet acquisition, presence 
of sick animals in the household), which can 

increase infection potential. Outdoor cats have a 
greater chance of being exposed to trauma and/
or infections. Travel outside of the local region 
can place a pet at risk for acquiring certain infec-
tious diseases (eg, clinical signs of leishmaniasis 
may manifest up to 7 years after infection).11 
Also check for exposure to human drugs (oral  
or topical).

h  Vaccination and parasite preventive history 
for each pet in the household. The likelihood  
of acquiring transmissible diseases depends on 
the patient’s preventive history. Vaccination his-
tory can help the veterinarian more accurately 
interpret laboratory tests for certain infectious 
diseases.12 

h  Concurrent or previous illnesses, medications 
administered, or other interventions. Aware-
ness of a patient’s past and current diagnoses 
and any treatments provided can help identify 
potentially related issues (eg, gastric ulceration 
secondary to treatment with NSAIDs). 
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problem-based medical approach. n 
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STEP 6
At the end of the owner interview, ask the owner to express any other 
concerns about the patient. This helps ensure that all issues have been 
heard and that all relevant information has been gathered. A complete 
physical examination should follow.13

Conclusion
Human medicine studies have demonstrated the importance of a 
thorough medical history in making accurate diagnoses. Encouraging 
an owner to tell his or her pet’s story increases the amount and quality 
of information obtained by the veterinarian during the owner inter-
view. A detailed patient history is an important source of data in the 
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TALKING POINTS

Can Children Get Pinworms 
from a Pet Dog or Cat?

Casey Barton Behravesh, MS, DVM, DrPH, DACVPM
Centers for Disease Control and Prevention
Atlanta, Georgia

 –   Worms can sometimes be seen on 
the skin near the anus or on under-
garments, pajamas, or bed sheets.  

Client Communication
h  Pet owners should be advised that, 

because pinworms are host-specific, 
dogs, cats, and other pets do not play a 
role in the spread of human pinworms.    

h  Owners with questions or concerns 
about human pinworms should be 
referred to their healthcare provider. 

h  Owners should be advised that strict 
observance of good hand hygiene—
including proper handwashing, main-
taining clean and short fingernails, 
avoiding nail-biting, and avoiding 
scratching the perianal area—is the 
most effective means of preventing 
human pinworm infection and/or 

 reinfection. 
h  Careful handling and frequent chang-

ing of underclothing, night clothes, 

towels, and bedding can also help 
reduce infection, reinfection, and 
environmental contamination. These 
items should be laundered in hot 
water, especially after each treatment 
of the infected individual and after 
each use of washcloths until the 

 infection is cleared. n
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Human pinworms (ie, Enterobius 
vermicularis) are nonzoonotic intestinal 
parasitic worms of human hosts. 
Humans are considered to be the only 
hosts of E vermicularis; therefore, 
human pinworms cannot originate from 
pets or other animals and vice versa. 
Like human pinworms, pinworms found 
in animals such as horses (ie, Oxyuris 
equi) or rabbits (ie, Passalurus 
ambiguus) are host-specific.1-3 

In General1-3 

h  Human pinworm infection is spread 
via the fecal–oral route. 

h  Symptoms of human pinworm infec-
tion include itching around the anus, 
which can cause difficulty sleeping 
and restlessness; however, some 
infected humans may not experience 
any symptoms. 

h  Diagnosis is made by identifying the 
worm or its eggs.  
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Nutritional 
Deficiency Risk & 
Progressive Caloric 
Restriction

Calorie restrictions and purpose-formulated 
diets are often recommended for canine 
weight loss; however, nutritional deficiencies 
have been noted when caloric restriction 
levels have been increased. This study 
examined weight-loss recommendations 
made by veterinarians and whether 
nutritional deficiencies were more prevalent 
in maintenance diets or weight-loss diets. 

A survey reported that, when making weight-
loss recommendations, 84.75% of surveyed 
veterinarians recommend decreasing portion 
size, 63% recommend no diet change, and 
55.23% recommend changing to a weight-
management diet. Caloric restriction 

recommendations ranged from 5% to 20% 
for a BCS of 6/9 and 10% to 40% for a BCS of 
9/9. These data were applied to a theoretical 
feeding plan to calculate nutrients when an 
adult maintenance or a weight-loss diet was 
fed, which revealed that, for all diets, feeding 
70% maintenance energy requirement (MER) 
doubled deficiencies as compared with 
feeding 80% MER. At 60% MER, deficiencies 
were 4 times higher than at 100% MER. 
Common deficiencies included methionine, 
cysteine, tryptophan, EPA/DHA, selenium, 
and many vitamins. Number of deficiencies 
per pet food company ranged from 14.8 to 77; 
the total number of deficiencies was 13.8% 
greater when an adult maintenance diet was 
fed as compared with a weight-management 
diet. Results indicated that feeding non-
prescription diets with progressive caloric 
restriction increases the risk for deficiencies 
and using a metabolic body weight calculation 
at the pet’s current body weight may increase 
risk for nutritional deficiencies at progressively 
restricted feeding levels.—Gaylord LB, Saker 
KE, Remillard RL

2017 AAVN Clinical 
Nutrition & Research 
Symposium 

June 7, 2017
Oxon Hill, Maryland
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Cost of Homemade 
versus Commercial 
Adult Maintenance 
Canine Diets

This study compared costs (in US dollars per 
megacalorie [$/Mcal]) of homemade and com-
mercial canine diets. Such a comparison could 
provide veterinarians with an objective tool to 
advise pet owners making financial decisions 
regarding adult maintenance diets. Commer-
cial diets were required to meet 4 inclusion 
criteria: contains 20% to 30% metabolizable 
energy protein content, contains a single 
primary animal protein source, brand occu-
pies at least 2 shelves in length and 5 shelves 
in height at a local pet store, and is available 
from 3 major online pet food retailers.

The manufacturer’s suggested retail prices  
listed on each website were used to calculate  
$/Mcal. Two homemade diets were formulated 
using commercially available software; these 
diets contained chicken breast, white or brown 
rice, vegetable oil, and a commercially available 
canine vitamin and mineral premix to meet adult 
maintenance energy requirements for a 35-lb 
dog. Homemade diets also provided 20% to 30% 
metabolizable energy from protein. Ingredient 
costs were determined then averaged using the 
July 2016 Average Retail Food and Energy Prices 
for US Cities data sheet, the August 2016 Edition 
of the USDA Market News National Retail Report 
for local and organic products, and a major 
online retailer. Cost analysis revealed that, on 
average, homemade diets cost $2.79/Mcal more 
than commercial extruded diets and $1.57/Mcal 
less than commercial retorted diets. Based on 
these study results, commercial extruded diets 
appear to be the most cost-effective option for 
canine adult maintenance diets.—Casna BR, 
Shepherd ML, Delaney SJ n

2018 AAVN Clinical 
Nutrition & Research 
Symposium 
June 13, 2018
Seattle, Washington

 SAVE THE DATE

http://www.cliniciansbrief.com


SYMPOSIUM CAPSULES

SYMPOSIUM
CAPSULES

  

Gut Microbes & 
Brain Function

Symbionts should outnumber pathobionts 
in a healthy gut; dysbiosis is seen in diseases 
that affect the GI tract and neurologic sys-
tems (eg, autism, Parkinson’s disease, mul-
tiple sclerosis). In mice, oral treatment with 
a polysaccharide isolated from a commen-
sal bacterium can protect from colitis and 
progression of experimental autoimmune 
encephalomyelitis (ie, the mouse model of 
multiple sclerosis). The same bacteria also 
ameliorated GI and behavior signs in the 
mouse model for autism. Although numerous 

studies have shown links between microbiota 
and neurologic disease, the mechanism is not 
fully understood; however, the immune sys-
tem is the likely facilitator. 

The 3 main pathways to promoting symbi-
onts are diet, probiotics, and treatment with 
the active bacterial molecules that enhance 
health effects. Identification and synthesis of 
beneficial bacterial molecules may be most 
efficient in promoting healthy gut microbiota. 
Recent development of an in vitro drug test-
ing system that uses organs-on-chips, which 
more accurately models the organ than a 
cultured cell line, may speed up the drug dis-
covery process and contribute to emerging 
knowledge of how gut microbiota affect neu-
rologic disease.—Gazzaniga FS, Gazzaniga MS

Nestlé Purina  
Companion Animal 
Nutrition Summit 2017

May 4-6, 2017
Vancouver, Canada
 

Oral Cobalamin 
Supplementation in 
Dogs with Chronic 
Enteropathy

Cobalamin deficiency is common in dogs 
with chronic enteropathy and exocrine 
pancreatic insufficiency and can cause 
numerous clinical and metabolic problems 
(eg, anorexia, lethargy, weight loss, 
failure to thrive, neuropathy). Final GI 
absorption of cobalamin occurs in the 
ileum and is aided by an intrinsic factor 
from the exocrine pancreas; therefore, 
small intestinal disease and exocrine 
pancreatic insufficiency interfere with 
cobalamin uptake. Hypocobalaminemia 
can cause further intestinal villous atrophy 
and malabsorption and can result in poor 
response to medical treatment in patients 
with chronic enteropathy if cobalamin 
is not supplemented. Serum cobalamin 
concentrations do not correlate directly with 
intracellular levels. In humans, cobalamin 

is measured along with homocysteine and 
methylmalonic acid (MMA), biomarkers 
that increase when cobalamin is low. 
Homocysteine does not appear to be a useful 
marker in dogs; MMA may be useful, but 
further investigation is needed. 

Chronic enteropathy and hypocobalamin-
emia in dogs are typically treated parenter-
ally, on the presumption that oral cobalamin 
is poorly absorbed by the diseased intestine. 
Disadvantages of injectable cobalamin as 
compared with oral cobalamin supplemen-
tation include cost and inconvenience. One 
retrospective study in dogs with hypoco-
balaminemia showed that oral cobalamin 
supplementation significantly increased 
serum cobalamin in dogs with variable dis-
ease activity indices. A current prospective 
study comparing daily oral versus injectable 
cobalamin in dogs with hypocobalaminemia 
and chronic enteropathy showed a signifi-
cant reduction in MMA after 28 days of treat-
ment, with no significant difference in MMA 
reduction between the 2 groups. Early inves-
tigations suggested that oral cobalamin sup-
plementation was also effective in cats. 
—Toresson L n

Nestlé Purina 
Companion Animal 
Nutrition Summit 2018
May 3-5, 2018
San José del Cabo, 
Mexico
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* Lean or ideal body condition 
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categories: too heavy, ideal 
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Technical Communications

Nestlé Purina Pet Care

NUTRITION EXCHANGE

Studies Show  

Nutrition is Key 
to Longevity

1

2

3

What has Purina research revealed 
about the connection between canine 
body condition and life span? 

The 14-year Purina Life Span Study examined the 
effects of feeding dogs to an ideal body condition 
versus control throughout their entire lives.1 In 
this landmark study, 48 eight-week old Labrador 
Retrievers — 24 pairs of littermates — were 
paired according to gender and body weight, 
and randomly assigned to a control group or a 
restricted-fed group.
 All dogs received the same complete and 
balanced food; however, dogs in the restricted-fed 
group were fed 25 percent less food than their 
paired littermates and maintained in a lean  
body condition.*

 Findings revealed that feeding to an ideal body 
condition over a lifetime can significantly extend 
a dog’s healthy years. In the study, restricted-
fed dogs had a median life span of 1.8 years 
longer than control dogs (who were moderately 
overweight), and had healthier blood glucose 
levels, blood pressures and heart rates. Most 
notably, the restricted-fed dogs also had a delayed 
need for treatment of chronic conditions. For 
example, while dogs in both groups developed 
osteoarthritis, dogs in the control group required 
treatment three years earlier.

Longevity research has also been 
conducted with cats. Can nutrition 
affect length and quality of life in  
cats, too? 

In a nine-year study, 90 healthy, mixed-breed cats 
between the ages of 7 and 17 were divided into 
three groups by age, body condition score and 
gender. Each group of cats was fed one of three 
diets for the remainder of their lives:

•  Diet 1 (control diet): A complete and balanced 
feline adult diet.

•  Diet 2: The control diet with added antioxidants 
(vitamin E and beta-carotene).

•  Diet 3: The control diet with vitamin E and 
beta-carotene, plus prebiotic fiber (dried whole 
chicory root) and a blend of supplemental 
omega-3 and omega-6 fatty acids. 

 

Results showed that a complete and balanced diet 
supplemented with antioxidants, a prebiotic and 
polyunsaturated fatty acids could improve and 
extend the lives of senior cats.2 Specifically, cats 
fed Diet 3 lived approximately one year longer 
than cats fed Diet 1, and showed less decrease in 
body weight, lean muscle mass and skin thickness 
over time than cats fed diets 1 or 2. 

What is the connection between specific 
nutrients and long-term health in dogs 
and cats?

•  Older dogs should have enough protein to 
help them fight the stress of aging and to help 
keep their immune systems functioning at full 
capacity. Healthy older dogs need as much as 50 
percent more protein than young adult dogs.3

•  Because oxidative stress plays a major 
pathophysiologic role in aging and may also factor  
into the development of age-related diseases, 
antioxidant supplementation is also important. 

•  Omega-3 fatty acids are known to have potential 
anti-inflammatory effects and digestive health 
benefits.

Purina Life Span Study: 
Comparison of Median Life Span

In the 14-year Purina Life Span Study, the median life span of 
restricted-fed dogs was 15% longer than that of control dogs.
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•  Water fountains are perceived 
to stimulate cats to drink, but an 
in-home study revealed that while 
there was some increase in total 
water intake, no difference was noted 
in urine osmolality compared to 
drinking from a bowl.13

What are the implications? At this 
point, we know that feeding a wet food 
and stimulating thirst are strategies for 
achieving a higher hydration process; 
what we don’t know is what level of 
hydration is optimal for healthy dogs 
and cats. In the future, we hope to 
learn more about the link between 
hydration and long-term pet health. 
With this knowledge, veterinarians 
may someday be able to provide more 
specific recommendations for water 
intake in both healthy pets and those 
with health conditions.
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a stable body water pool.5 Factors such 
as environment, water availability 
and physical activity can influence 
hydration status, while age, health 
condition and diet are also important. 

How does food affect hydration?
In dogs, cats and humans, water intake 
is achieved through a combination of 
free water from drinking; ingestion of 
water as food moisture; and metabolic 
water, which is generated from the 
oxidation of fats, carbohydrates and 
protein. In dogs and cats, food moisture 
significantly influences total daily 
water intake. Some relevant findings:

•  Cats that eat wet food drink very little 
water, while cats that eat dry food 
drink significantly more. However, 
the total volume of ingested water is 
higher when cats eat only wet food. 3,6-8 

•  Dogs also derive more of their total 
water volume from food moisture 
than humans; however, eating dry or 
wet food does not appear to affect 
dogs’ total water intake.9 

•  Another strategy to stimulate drinking  
is through diets with increased 
sodium content in the food.10–12 

Key Takeaways
•  A 14-year canine study and a 

9-year feline study conducted 
by Purina uncovered nutrition 
strategies for helping improve 
the quality of life of pets as  
they age.

•  While the optimal level of 
hydration for healthy dogs and 
cats is unknown, feeding wet 
food and stimulating thirst 
can increase fluid intake and 
increased hydration as needed.

•  Because nutrition is key to pet 
longevity, it pays to take time to 
discuss nutrition during every 
veterinary visit.

NUTRITION EXCHANGE

How much should dogs and cats drink? 
How does proper hydration affect 
health? While water is considered the 
most essential nutrient,1,2 we know 
relatively little about how to assess 
hydration in dogs and cats beyond 
simply determining hydrated versus 
dehydrated, or how to know how much 
total water intake is optimal for an 
individual animal.3

 Water supports a number of 
physiological functions while also 
serving as a medium for metabolic waste 
removal. A number of conditions have 
been linked to inadequate hydration: 
hyperglycemia and accelerated 
progression of diabetes; increased risk 
of chronic kidney disease; recurrence 
of kidney stones and, possibly, 
hypertension.4 Body composition also 
plays a role in hydration, as the water 
proportion of lean mass is lower in obese 
animals than those that are normal 
weight and ideal body fat percentage.4

 Daily hydration is in a constant 
state of flux in animals, driven up 
when the animal eats and drinks, and 
driven down by respiration and loss 
of urine, saliva and feces. Meanwhile, 
neuroendocrine mechanisms control 
thirst and water intake as part of 
cellular homeostasis and maintaining 

“Doctor, What Food  
Do You Recommend?”
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There’s so much pet nutrition 
information—and misinformation—
out there. A vast majority of clients 
come to their appointments with 
nutrition questions or concerns, which 
gives me an important opportunity to 
educate them about what their pets 
should be eating. One of the most 
common questions I hear is “Doctor, 
what food do you recommend?”
 Because nutrition is foundational  
to pet longevity, I take time to talk 
about nutrition at every visit, whether 
the patient is in for a health problem  
or a routine check-up. The lifespan  
of a pet is relatively short, and most 
owners would love for their pets to  
live longer.

Customize nutrition 
recommendations
With so many food companies 
promoting their formulas, it’s easy 
for pet owners to be confused. I 
recommend that owners buy from 
manufacturers whose diets have 
undergone the test of time. Nutritional 
needs also evolve over time; pets 
that are young and growing need to 
eat differently than adult animals. I 
recommend that the food be selected 
for the current life stage and comply 
with the Association of American 
Feed Control Officials (AAFCO) 
recommendations to be complete and 
balanced.
 With nutrition, we’re not just 
thinking about the pet’s health 
tomorrow; we’re thinking about health 
and quality of life 10 years or more 
from now. Joint health is an example 
where simple nutrition changes 
can make a huge difference. Far too 
many dogs end up being euthanized 
because severe osteoarthritis seriously 
compromises their mobility and 
quality of life. However, if overweight, 
arthritis-prone dogs can lose weight 
and switch to an anti-inflammatory 
joint diet, it’s possible to keep them 
mobile as they age. 

Hydration and Health: 
What’s the Connection?

Put the owner in control
There’s good information and bad 
information about pet nutrition 
out there, and many of the 
questions clients have are based on 
misinformation. Rather than just 
telling owners what I recommend, I 
teach them how to fact-check nutrition 
information. I also love to provide 
them with quality information from 
credible third-party sources like 
the World Small Animal Veterinary 
Association (see WSAVA.org/nutrition-
toolkit). It helps when they can see the 
information is not just coming from me.
 Because obesity is such a 
widespread problem, it’s important 
for owners to understand how much 
control they have over a pet’s caloric 
intake. If a pet is overweight, owners 
can slowly transition to a therapeutic 
food designed for weight loss in 
order to ensure all of their nutrient 
requirements are met. The point is that 
it’s never too late to make nutritional 
changes that can improve their pets’ 
health status and help extend their 
healthy years.

Weight management 
and feeding a 
therapeutic joint  
diet can help keep 
arthritis-prone dogs 
mobile as they age.
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While cats that eat wet food drink less than those that 
eat dry food, total volume of ingested water is higher in 

cats eating wet diets.



•  Water fountains are perceived 
to stimulate cats to drink, but an 
in-home study revealed that while 
there was some increase in total 
water intake, no difference was noted 
in urine osmolality compared to 
drinking from a bowl.13

What are the implications? At this 
point, we know that feeding a wet food 
and stimulating thirst are strategies for 
achieving a higher hydration process; 
what we don’t know is what level of 
hydration is optimal for healthy dogs 
and cats. In the future, we hope to 
learn more about the link between 
hydration and long-term pet health. 
With this knowledge, veterinarians 
may someday be able to provide more 
specific recommendations for water 
intake in both healthy pets and those 
with health conditions.
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a stable body water pool.5 Factors such 
as environment, water availability 
and physical activity can influence 
hydration status, while age, health 
condition and diet are also important. 

How does food affect hydration?
In dogs, cats and humans, water intake 
is achieved through a combination of 
free water from drinking; ingestion of 
water as food moisture; and metabolic 
water, which is generated from the 
oxidation of fats, carbohydrates and 
protein. In dogs and cats, food moisture 
significantly influences total daily 
water intake. Some relevant findings:

•  Cats that eat wet food drink very little 
water, while cats that eat dry food 
drink significantly more. However, 
the total volume of ingested water is 
higher when cats eat only wet food. 3,6-8 

•  Dogs also derive more of their total 
water volume from food moisture 
than humans; however, eating dry or 
wet food does not appear to affect 
dogs’ total water intake.9 

•  Another strategy to stimulate drinking  
is through diets with increased 
sodium content in the food.10–12 

Key Takeaways
•  A 14-year canine study and a 

9-year feline study conducted 
by Purina uncovered nutrition 
strategies for helping improve 
the quality of life of pets as  
they age.

•  While the optimal level of 
hydration for healthy dogs and 
cats is unknown, feeding wet 
food and stimulating thirst 
can increase fluid intake and 
increased hydration as needed.

•  Because nutrition is key to pet 
longevity, it pays to take time to 
discuss nutrition during every 
veterinary visit.

NUTRITION EXCHANGE

How much should dogs and cats drink? 
How does proper hydration affect 
health? While water is considered the 
most essential nutrient,1,2 we know 
relatively little about how to assess 
hydration in dogs and cats beyond 
simply determining hydrated versus 
dehydrated, or how to know how much 
total water intake is optimal for an 
individual animal.3

 Water supports a number of 
physiological functions while also 
serving as a medium for metabolic waste 
removal. A number of conditions have 
been linked to inadequate hydration: 
hyperglycemia and accelerated 
progression of diabetes; increased risk 
of chronic kidney disease; recurrence 
of kidney stones and, possibly, 
hypertension.4 Body composition also 
plays a role in hydration, as the water 
proportion of lean mass is lower in obese 
animals than those that are normal 
weight and ideal body fat percentage.4

 Daily hydration is in a constant 
state of flux in animals, driven up 
when the animal eats and drinks, and 
driven down by respiration and loss 
of urine, saliva and feces. Meanwhile, 
neuroendocrine mechanisms control 
thirst and water intake as part of 
cellular homeostasis and maintaining 
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There’s so much pet nutrition 
information—and misinformation—
out there. A vast majority of clients 
come to their appointments with 
nutrition questions or concerns, which 
gives me an important opportunity to 
educate them about what their pets 
should be eating. One of the most 
common questions I hear is “Doctor, 
what food do you recommend?”
 Because nutrition is foundational  
to pet longevity, I take time to talk 
about nutrition at every visit, whether 
the patient is in for a health problem  
or a routine check-up. The lifespan  
of a pet is relatively short, and most 
owners would love for their pets to  
live longer.

Customize nutrition 
recommendations
With so many food companies 
promoting their formulas, it’s easy 
for pet owners to be confused. I 
recommend that owners buy from 
manufacturers whose diets have 
undergone the test of time. Nutritional 
needs also evolve over time; pets 
that are young and growing need to 
eat differently than adult animals. I 
recommend that the food be selected 
for the current life stage and comply 
with the Association of American 
Feed Control Officials (AAFCO) 
recommendations to be complete and 
balanced.
 With nutrition, we’re not just 
thinking about the pet’s health 
tomorrow; we’re thinking about health 
and quality of life 10 years or more 
from now. Joint health is an example 
where simple nutrition changes 
can make a huge difference. Far too 
many dogs end up being euthanized 
because severe osteoarthritis seriously 
compromises their mobility and 
quality of life. However, if overweight, 
arthritis-prone dogs can lose weight 
and switch to an anti-inflammatory 
joint diet, it’s possible to keep them 
mobile as they age. 

Hydration and Health: 
What’s the Connection?

Put the owner in control
There’s good information and bad 
information about pet nutrition 
out there, and many of the 
questions clients have are based on 
misinformation. Rather than just 
telling owners what I recommend, I 
teach them how to fact-check nutrition 
information. I also love to provide 
them with quality information from 
credible third-party sources like 
the World Small Animal Veterinary 
Association (see WSAVA.org/nutrition-
toolkit). It helps when they can see the 
information is not just coming from me.
 Because obesity is such a 
widespread problem, it’s important 
for owners to understand how much 
control they have over a pet’s caloric 
intake. If a pet is overweight, owners 
can slowly transition to a therapeutic 
food designed for weight loss in 
order to ensure all of their nutrient 
requirements are met. The point is that 
it’s never too late to make nutritional 
changes that can improve their pets’ 
health status and help extend their 
healthy years.

Weight management 
and feeding a 
therapeutic joint  
diet can help keep 
arthritis-prone dogs 
mobile as they age.
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While cats that eat wet food drink less than those that 
eat dry food, total volume of ingested water is higher in 
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Nutritional 
Management of 
Chronic Kidney 
Disease in Cats

Chronic kidney disease (CKD) is the most 
common renal disease in cats, affecting 
approximately one third of cats over 15 
years of age; it is progressive, and clinical 
presentation varies. Therapies should be 
based on treatment goals, be evidence 
based, and account for quality of life and the 
owner’s desires and abilities. 

Renal therapeutic diets are restricted in 
protein, phosphorus, and sodium; may have 
increased caloric density; and have been 
shown to increase longevity and decrease 
clinical signs. Hydration is critical and may 

be achieved by increasing voluntary water 
intake or administering subcutaneous 
fluids. Serum phosphorus levels should be 
maintained using renal therapeutic diets 
and oral phosphate binders when possible. 
Hypokalemia is common in cats with CKD 
and can lead to lethargy, poor appetite, 
constipation, and muscle weakness. 
Patients with potassium levels less than 
3.5-4.0 mmol/L should be supplemented. 
Blood pressure should be maintained below 
150-160 mm Hg, most commonly with 
amlodipine. Patients should be routinely 
assessed and treated for proteinuria. 
Nonregenerative or poorly regenerative 
anemia should be treated when packed cell 
volume is persistently less than 20%, with 
a goal of maintaining it at or above 25%. 
Cats with CKD should be monitored and 
treated for urinary tract infections. Appetite 
stimulants and gastric acid inhibitors can 
improve quality of life and help prevent 
malnutrition.—Little S 

2017 Hill’s Global 
Symposium

May 6-7, 2017 
Washington, DC
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Appetite Stimulants 
for Chronic Kidney 
Disease Patients

Nausea, vomiting, and dysrexia are common 
in cats and dogs with chronic kidney disease 
(CKD). Reduced caloric intake paired with 
increased metabolic demands can result 
in loss of body condition, which negatively 
impacts prognosis. Uremic toxins can cause 
nausea and vomiting via the chemoreceptor 
trigger zone, and diminished glomerular filtra-
tion can cause hypergastrinemia and gastric 
hyperacidity. 

Appetite stimulants may be needed to coun-
teract dysrexia. Cyproheptadine is widely 
used but its efficacy has not been scientifically 

evaluated in cats or dogs. Mirtazapine is 
newer and has good potency. Pharmacoki-
netic trials indicate that, in cats and dogs with-
out liver or kidney disease, mirtazapine should 
be administered at 1.88 mg q24h and at 0.6-1  
mg/kg q12-24h, respectively. One pharma-
cologic study of mirtazapine in cats showed 
that CKD appears to delay clearance and 
suggested that an alternate-day dose sched-
ule would be appropriate in these patients; 
in another study, mirtazapine was adminis-
tered at 1.88 mg q48h to cats with CKD, which 
resulted in statistically significant increases 
in appetite, activity, and body weight and 
decreases in vomiting. Mirtazapine has also 
been shown to achieve measurable serum 
concentrations when administered transder-
mally. A clinical trial in cats with CKD receiving 
transdermal doses ranging from 1.88-3.75 
mg is pending. Mirtazapine could be a useful 
adjunct to the nutritional management of cats 
with CKD.—Quimby J  n
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NASAL DISCHARGE IN DOGS
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NASAL DISCHARGE OBSERVED 
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Acute or chronic clinical signs?

Obtain exposure history (eg, shelters, dog parks, 
daycare) and vaccination status

Recent exposure history? Peracute onset; severe and/or unilateral signs?

Recent history of  
anesthesia or vomiting?

Localized signsSystemic signs

Respiratory signs Nonrespiratory signs

DIAGNOSIS
h   CIV
h CPIV 
h CRCoV
h  Streptococcus 

zooepidemicus
h  Bordetella 

bronchiseptica
h  ± Mycoplasma cynos, 

CBoV, or CnPnV

DIAGNOSIS
h CDV
h Pantropic CCoV 

DIAGNOSIS
h CPIV 
h  Bordetella bronchiseptica
h  Pneumonyssoides caninum 

(ie, nasal mites)
h Microsporum canis

DIAGNOSIS
h Nasopharyngitis
h  Nasopharyngeal 

stenosis

DIAGNOSIS
h   Foreign body
h  Allergic or infectious rhinitis
h  Pneumonyssoides caninum 

(ie, nasal mites)
h  Neoplasia

NEXT STEPS
h  Supportive care ± 

hospitalization
h  Isolation from other dogs
h   Antibiotics to treat 

primary or secondary 
bacterial infections

NEXT STEPS
h     Supportive care ± 

hospitalization 
h     Isolation from 

other dogs 
h     ± antibiotics to 

treat secondary 
infections

h     ± anthelmintics or 
antifungal therapy 
as indicated 

NEXT STEPS
h     Nasopharyngeal 

examination
h     Nasal saline flush 

or saline 
hydropulsion

h     Advanced imaging/
diagnostics (eg, CT 
scan, rhinoscopy)

h     ± antibiotics

NEXT STEPS
h     Advanced diagnostics 

(eg, rhinoscopy)
h     Additional 

diagnostics (eg, 
antihistamines, 
antibiotics, 
anthelmintics, 
infectious disease 
testing)

ACUTE (≤3 WEEKS) CHRONIC (>3 WEEKS; SEE PAGE 28) 

YESYES NONO

YES NO

http://www.cliniciansbrief.com
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Concurrent signs Epistaxis

Conduct systemic workup (eg, 
CBC, serum chemistry profile) 

and infectious disease and 
coagulation testing

Ocular displacement; 
protrusion

Coughing; pyrexia; 
dyspnea

Neurologic signs

Systemic 
disease found

No systemic  
disease found

Weight loss; anorexia

DIAGNOSIS
h   Neoplasia
h   Dental disease
h   Infection
h   Abscess

DIAGNOSIS
h   Nasal neoplasia
h   Fungal rhinitis
h   CDV
h   Pantropic CCoV

DIAGNOSIS
h   Nasal 

neoplasia 
(primary or 
metastatic)

h   Fungal 
rhinitis

h   Foreign  
body

h   Dental 
disease

DIAGNOSIS
h   CRDC
h   Community-acquired 

pneumonia  
(bacterial, viral)

h   Viral rhinitis
h   Aspiration, fungal,  

or eosinophilic 
pneumonia

DIAGNOSIS
h   Systemic disease  

(eg, disseminated, 
neoplastic,  
infectious)

h   Lower respiratory 
infection

h   Pyrexia
h   Vasculitis  

NEXT STEPS
h     Metabolic workup 

(eg, CBC, serum 
chemistry profile, 
urinalysis) 

h     Imaging (eg, 
radiography) 

h     Infectious disease 
testing 

NEXT STEPS
h     Supportive care and treatment  

as indicated

NEXT STEPS
h     Advanced imaging/diagnostics
h     Infectious disease testing; PCR 
h     ± antibiotics

NEXT STEPS
h     Advanced imaging/

diagnostics
h     Dental imaging 

CBoV = canine bocavirus

CDV = canine distemper virus 

CIV = canine influenza virus

CnPnV = canine pneumovirus

CPIV = canine parainfluenza virus 

CRCoV = canine respiratory coronavirus

CRDC = canine respiratory disease complex 

Pantropic CCoV = pantropic variant of canine coronavirus 

http://www.cliniciansbrief.com


DIAGNOSTIC/MANAGEMENT TREE h RESPIRATORY MEDICINE  h PEER REVIEWED

28  cliniciansbrief.com  February 2018

Mucoid (eg, green, yellow) Serous

DIAGNOSIS
h  Allergic or chronic 

inflammatory rhinitis 
h  Nasopharyngeal 

stenosis

DIAGNOSIS
h   Dental disease
h   Fungal rhinitis
h   Neoplasia
h   Foreign body

DIAGNOSIS
h   Fungal rhinitis
h   Neoplasia
h   Dental disease
h   Foreign body

DIAGNOSIS
h   Allergic or chronic inflammatory 

rhinitis 
h  Pneumonyssoides caninum (ie, 

nasal mites)
h Neoplasia

NEXT STEPS
h  Antihistamines
h Anthelmintics
h  Cautious 

consideration to 
anti-inflammatory 
drugs (eg, prednisone, 
piroxicam)

h  Advanced diagnostics 
(eg, CT, MRI, 
rhinoscopy, biopsy/
histopathology)

NEXT STEPS
h  Dental imaging 
h  Advanced diagnostics (eg, CT, MRI, 

rhinoscopy, biopsy/histopathology)

NEXT STEPS
h     Empiric rhinitis therapy
h     Antihistamines
h     Anthelmintics
h     Advanced diagnostics (eg, CT, 

MRI, rhinoscopy, biopsy/
histopathology)

CHRONIC (>3 WEEKS)

EPISTAXIS (SEE PREVIOUS PAGE)

Static; mild Chronic; 
progressive

Static; 
nonprogressive

Chronic; 
progressive

Bilateral BilateralUnilateral Unilateral

DIAGNOSIS
h   Chronic inflammatory 

rhinitis
h   Neoplasia
h   Fungal rhinitis
h   Dental disease

NEXT STEPS
h  Dental imaging
h  Advanced diagnostics (eg, CT, MRI, rhinoscopy, 

biopsy/histopathology)

DIAGNOSIS
h   Neoplasia
h   Foreign body
h   Bacterial rhinitis

DIAGNOSIS
h   Fungal rhinitis
h   Dental disease
h   Foreign body
h   Neoplasia

Obstructed airflow Nonobstructed airflow

Conduct airflow 
examination

To view an algorithm on nasal discharge in cats, 
visit cliniciansbrief.com/nasal-discharge-cats

http://www.cliniciansbrief.com
www.cliniciansbrief.com/nasal-discharge-cats
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Neoplastic lesions can affect every tissue of 
the eye in both dogs and cats and can occur 
in the orbit, adnexal tissues (eg, eyelids, 
conjunctiva), and uveal and retinal tissues 
inside the globe.1

Orbital Tumors 
Orbital masses can cause exophthalmia with decreased 
ocular retropulsion, strabismus, periocular swelling, and 
elevation of the third eyelid (Figure 1). Although nonneo-
plastic processes (eg, cellulitis, salivary cysts) may occur, 
many orbital masses are neoplastic, with a reported fre-
quency of 57.6%.2 Patients with cellulitis, such as that 
seen with a foreign body or orbital abscess, may present 
acutely and appear painful, whereas patients with neopla-
sia may have a more chronic history, typically with little 
discomfort until later stages of the disease process. 

Common orbital neoplasms include carcinomas (eg, 
squamous cell carcinoma, adenocarcinoma), sarcomas 
(eg, osteosarcoma, fibrosarcoma), meningioma, and 
lymphoma.2   Tumors may extend from local tissues (eg, 
sinonasal cavities) or originate from the bony or soft 

Common Ophthalmic 
Neoplasms in Dogs & Cats

Georgina M. Newbold, DVM
Diane Hendrix, DVM, DACVO
University of Tennessee
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COMPARATIVE IMAGERY h OPHTHALMOLOGY  h PEER REVIEWED

tissue structures of the orbit; metastasis from distant 
sites occurs less often. Orbital mass diagnosis can be 
confirmed using a combination of imaging (eg, ultraso-
nography, CT, MRI) and biopsy sampling of associated 
tissues (Figure 2). Bony lysis is a common finding with 
many neoplasms.

Adnexal Tumors 
Meibomian gland adenomas (Figure 3) are the most 
common eyelid tumor in dogs; in cats, squamous cell 
carcinoma is most prevalent (Figure 4).1,3 Other tumors 
that affect the eyelid or conjunctival tissues include pap-
illoma (Figure 5), melanoma, hemangioma or heman-
giosarcoma (Figure 6), and mast cell tumors (Figure 7, 
page 32). Adnexal tumors in dogs tend to be benign, 
whereas many eyelid neoplasms in cats have more malig-
nant behavior.1,3 

Tumors of the Globe 
Limbal melanocytomas (Figure 8, page 32) are benign, 
heavily pigmented lesions that occur most commonly 
in German shepherd dogs and Labrador retrievers.4,5 
These tumors can expand locally but do not invade the 
globe or metastasize. They are treated via surgical 
debulking with diode laser ablation.4

Continues on page 33
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d  FIGURE 1 Marked exophthalmia with dorsolateral deviation of the 
globe, periocular swelling, and elevation of the third eyelid in an 
8-year-old spayed Vizsla with adenocarcinoma of the right orbit

d  FIGURE 3 Meibomian gland adenoma on the left upper eyelid of a 
14-year-old spayed crossbreed dog. Excision was curative. 

d  FIGURE 5 Reactive papilloma at the medial canthus of the left eye of 
a 12-year-old spayed crossbreed dog. Excision was curative. 

d  FIGURE 2 CT scan of a 7-year-old spayed crossbreed dog with 
orbital meningioma (arrow) that caused exophthalmia and 
blindness in the right eye 

d  FIGURE 4 Squamous cell carcinoma at the medial canthus of the 
left eye of an 11-year-old spayed domestic shorthair cat. Treatment 
included 2 doses of strontium-90 plesiotherapy, followed by 
cryotherapy several months later. Despite aggressive treatment, 
the eye was eventually enucleated; definitive radiation therapy was 
performed and resolved the disease.

d  FIGURE 6 Hemangiosarcoma on the anterior surface of the left third 
eyelid of an 8-year-old boxer. Conjunctival hemangiosarcomas can 
be locally aggressive but do not commonly metastasize.8 
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d  FIGURE 7 Low-grade mast cell tumor in the dorsal palpebral 
conjunctiva of the right eye of a 7-year-old neutered crossbreed dog. 
Conjunctival mast cell tumors have a low risk for local recurrence,9 
tend not to metastasize, and have a favorable prognosis, regardless 
of tumor grade.10

d  FIGURE 9 Malignant uveal melanoma causing dyscoria and pigment 
dispersion in the right eye of a 12-year-old spayed Persian cat. 
Glaucoma was present at the time of enucleation, which may be a 
poor prognostic indicator for long-term patient survival in cats with 
malignant uveal melanomas.11,12

d  FIGURE 11 Ciliary body adenoma and hemorrhage in the anterior 
vitreous in the left eye of a 10-year-old neutered standard poodle. 
Enucleation was expected to be curative.

d  FIGURE 8 Limbal melanocytoma at the dorsotemporal aspect of 
the right eye of a 9-year-old spayed crossbreed dog. Because these 
benign lesions typically progress slowly, the owners elected to 
monitor rather than treat the lesion. 

d  FIGURE 10 Diffuse iridal melanosis and/or possible melanoma in 
the left eye of an 11-year-old neutered domestic shorthair cat. 
Melanotic changes can be slowly progressive, and the decision to 
enucleate may be based on observation of changes over time, 
including thickening of the iris, dyscoria, or onset of glaucoma.11,12

d  FIGURE 12 Left eye of an 8-year-old neutered domestic shorthair 
cat with stage V lymphoma. Abdominal ultrasonography and fine-
needle aspiration revealed lymphoma in the kidneys and the left 
submandibular lymph node.
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The most common intraocular tumor in both cats 
and dogs is primary uveal melanoma (Figure 9).6,7 

Although these tumors frequently exhibit nonmeta-
static but potentially locally invasive behavior in 
dogs, a greater potential for metastasis is present in 
cats with iridal melanoma (Figure 10). Surgical 
removal of the globe is curative if metastasis has not 
occurred.

Other primary intraocular tumors include iridociliary 
body adenomas (Figure 11) and medulloepitheliomas. 
Lymphoma is the most common secondary metastatic 
neoplasia seen in the eye (Figure 12).1,7 Lymphoma 
can present with anterior uveitis, chorioretinitis, 
panuveitis, diffuse iridal thickening, or a discrete 
uveal mass. Although peripheral lymphadenopathy or 
other systemic signs are often seen with multicentric 
lymphoma, ocular signs may be the initial presenting 
clinical sign. n
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The ONLY nutrition shown in a controlled study to reduce the  
rate of recurring FIC signs by 89%1

Dissolves struvite stones in as little as 7 days (average 27 days)2
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been found to quest January through 
March in New York during isolated 
warm days when temperatures reach 
above 40°F (4°C)5; in other studies, the 
species has been shown to quest at 
temperatures as low as 30.9°F (-0.6°C).6 
Dermacentor variabilis becomes active 
as early as February.4

The Brown Dog Tick, or Rhipicephalus 
sangineus, is minimally impacted 
by the outdoor environment.7 It has 
the widest geographic range of any 
tick (including the entire continental 
United States); it is a vector of 
zoonotic diseases such as babesiosis, 
ehrlichiosis, and Rocky Mountain 
spotted fever; and it can parasitize dogs 
as well as humans, cats, rabbits, and 
birds.7

The Brown Dog Tick can complete its 
entire life cycle exclusively on dogs, 
reproducing in and around homes and 
kennels, infesting heated buildings 
year-round.4 While these enclosed 
environments shield the species from 

outdoor environmental variables, this 
tick is also more tolerant to changes in 
temperature and humidity than other 
species.7 Because nymphs and adults 
of this species release from their hosts 
at night, ticks may be found crawling 
on carpets, walls, furniture, and places 
where dogs sleep—including clients’ 
beds.6,8

Persistent Infestations 
Some cold weather infestations are 
the result of non-treated pets that 
were exposed during warm months. 
If clients believe that cold weather 
alone will kill all ectoparasites on their 
pet, leaving them otherwise untreated 
through the winter months, they may 
find infestation worsens as parasite life 
cycles continue unimpeded indoors. 
Cooler temperatures may actually 
prolong some parasite life cycles2,9 and 
delay resolution of infestation. There 
are additional risks to discontinuing 
preventative measures; for example, 
dogs intermittently exposed to fleas 
may be more symptomatic than dogs 
continuously exposed to fleas.10

Inconsistent ectoparasite burdens 
among pets in the same household 
can confuse clients, who may not 
understand that patient age, breed, 
or patient sex7,8 can contribute to 
variable parasite burdens in an infested 
home. Unless all pets are appropriately 
treated, infestation can persist.

How Ectoparasites Persist  
in Winter

FLEAS 
For extended periods, fleas—normally 
intolerant to cold, dry environments—
can persist through winter and find new 
hosts via two measures2:
h Preemerged adult fleas survive 

in protected microenvironments 
waiting for hosts.

h Adult fleas persist and reproduce on 
untreated domestic, feral, and wild 
animals.2

TICKS 
Unprotected pets are still at risk during 
winter months, especially during 
unexpected warm spells. Ticks do not 
typically die in cold weather; instead, 
they simply enter a dormant stage.

Ixodes scapularis—the black legged 
tick or deer tick and vector of Lyme 
disease—ranges into southern 
Canada3 and may stay active as late as 
December.4 Even then, I scapularis has 

HOW ECTOPARASITES 
PERSIST IN WINTER
 Sponsored by Merck Animal Health

The opportunity to educate clients on the real risk of parasites during 
the winter is beneficial for patients and practices alike. Clients 
underestimate the duration of ectoparasite risk, and more than 20% of 
pet owners believe year-round prevention is unnecessary.1
Clients already have a lot to remember this winter; make ectoparasite 
control one less thing to forget.



How to Promote  
Client Adherence
The determination of whether clients 
give safe, effective flea and tick control 
correctly and consistently becomes 
challenging if they use over-the-counter 
ectoparasiticides. Veterinary-exclusive 
products allow clients and medical 
teams to more easily:

h Evaluate product safety in light of a 
patient’s signalment and medical 
history.

h Determine the ideal option for the 
client and pet lifestyles.

h Discuss instructions for safe and 
effective use.

h Provide reminders to improve 
adherence.

h Address questions and concerns.

Although 73% of general practice 
clients think they should administer 
flea and tick prevention year-round, 
only 13% actually purchase enough 
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product to do so.1 Lengthening 
re-dosing intervals can improve 
adherence in human and veterinary 
medicine for a variety of therapeutics. 
Clients prefer administering flea and 
tick preventive every 12 weeks (vs 
monthly dosing) by a margin of 9 to 
1. Clients also feel this product would 
make them less likely to miss doses,13 
resulting in longer coverage and fewer 
coverage lapses.

Conclusion
Emerging research, changing 
geographic factors, and new treatment 
options provide opportunities to 
reopen client discussions around 
parasite prevention. Improving year-
round adherence to flea and tick 
prevention can make patients healthier, 
clients happier, and practices more 
profitable. What is good for patients is 
good for the practice.

Vet Parasitol. 2008;152:173-185. 

10. Dryden, MW. Flea Allergy Dermatitis. In: 
Merck Veterinary Manual. Eleventh’s 
Edition. Merck & Co., Inc., Kenilworth, NJ. 
2016.  
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preference for fluralaner against flea and 
tick infestations. J Vet Sci Technol. 
2017;8:439.

Climate &  
Ecological Changes 
Environmental and ecological changes 
are impacting parasite life cycles. 
Endemic ranges for several medically 
important ticks are expanding, 
including Ixodes scapularis3 and 
Amblyomma americanum.4 Global 
variation in temperature and humidity 
may affect where ticks live, their 
population size, and how often they 
bite humans.3,7-9 Habitat modification 
and host species recolonization also 
play important roles.3,4 Changing 
temperatures could also expand 
fleas’ geographic ranges.11 Clients 
and clinicians should stay current 
on evolving ectoparasite risks and 
can reference resources from the 
Centers for Disease Control (CDC) and 
Companion Animal Parasite Council (CAPC).
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NADA 141-459, Approved by FDA

(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.

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

Adverse Reaction  
(AR)

Bravecto Group:  
Percent of Dogs with 

the AR During the  
105-Day Study  
(n=221 dogs)

Control Group:  
Percent of Dogs with 

the AR During the  
84-Day Study  
(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-FDA-VETS 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 
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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

Adverse Reaction 
(AR)

Bravecto Group: 
Percentage of Dogs 

with the AR During the  
182-Day Study  
(n=224 dogs)

Active Control Group: 
Percentage of Dogs 
with the AR During 
the 84-Day Study  

(n=70 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

(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

Adverse Reaction  
(AR)

Bravecto Group:  
Percent of Cats with 

the AR During the 105-
Day Study (n=224 cats)

Control Group:  
Percent of Cats with 
the AR During the 

84-Day Study 
(n=87 cats)

Vomiting 7.6% 6.9%
Pruritus 5.4% 11.5%
Diarrhea 4.9% 1.1%
Alopecia 4.9% 4.6%

Decreased Appetite 3.6% 0.0%
Lethargy 3.1% 2.3%

Scabs/Ulcerated Lesions 2.2% 3.4%
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 
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Unerupted Teeth  
in Dogs & Cats 
Michael Jennings, VMD, DAVDC
Veterinary Specialty & Emergency Center

In the Literature
Babbitt SG, Volker MK, Luskin IR. Incidence of radiographic 
cystic lesions associated with unerupted teeth in dogs. J Vet 
Dent. 2016;33(4):226-233.

FROM THE PAGE …

If a missing tooth is encountered during a canine or feline oral examination in which 
the patient is awake, the tooth may be congenitally missing; may have been previ-
ously lost, fractured (with possible retained roots), or extracted; or may be unerupted 
(ie, either impacted or embedded beneath the gum line).

Definitive diagnosis requires dental radiography to determine the status of the tooth. 
If the tooth is unerupted, there is potential for cyst development, and extraction of 
the unerupted tooth is recommended.

In this study, the investigators sought to determine the incidence of oral cyst forma-
tion secondary to unerupted teeth. Cases were evaluated over a 3-year period; less 
than one-third of 213 unerupted teeth (29.1%) had radiographic evidence of cyst for-
mation. The mandibular first premolar and mandibular/maxillary canine teeth are 
those most commonly reported missing and associated with cystic lesions.1,2

Dentigerous cysts form secondary to accumulation of fluid between the crown and 
the dental follicle, a protective layer of soft tissue that covers the enamel of an 
unerupted tooth. The dental follicle is usually shed during normal eruption. If the 
tooth does not erupt, developmental or inflammatory factors can stimulate cyst for-
mation. Although other types of cysts can occur, dentigerous cysts were most com-
monly identified (71.4%). Overrepresented breeds, which accounted for 85% of cases 
with a histopathologic diagnosis of dentigerous cysts, included boxers, pugs, shih 
tzus, and Boston terriers. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Awake oral examinations, with 
evaluation for missing teeth, 
should be conducted in all 
patients. Careful attention 
should be paid to missing lower 
first premolars, particularly in 
brachycephalic animals.

2    If the tooth is missing, dental 
radiography is recommended to 
confirm whether the tooth is 
missing or unerupted. In young 
patients with missing teeth, 
dental radiographs should be 
obtained at the time of spaying 
or neutering.

3    If the tooth is unerupted, 
extraction to prevent future cyst 
formation is recommended.

4    If the tooth is unerupted and a 
cyst is present, extraction of the 
tooth and cyst lining, followed  
by histopathology to confirm a 
dentigerous cyst, is 
recommended.

5    Referral to a veterinary dental 
specialist is recommended for 
advanced cases with significant 
bone destruction, multiple teeth 
involvement, and/or potential for 
pathologic jaw fractures.

References
1. D’Astous J. An overview of dentigerous cysts in 

dogs and cats. Can Vet J. 2011;52(8):905-907.
2. Verstraete FMJ, Zin BS, Kass PH, Cox DP, Jordan 

RC. Clinical signs and histopathologic findings 
in dogs with odontogenic cysts: 41 cases (1995-
2010). J Am Vet Med Assoc. 2010; 239(11):1470-
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Feline  
Injection-Site  
Sarcoma  
Assessment  
Timothy M. Fan, DVM, PhD, DACVIM  
(Oncology, Internal Medicine)
University of Illinois at Urbana–Champaign

In the Literature
Ferrari R, Di Giancamillo M, Stefanello D, et 
al. Clinical and computed tomography tu-
mour dimension assessments for planning 
wide excision of injection site sarcomas 
in cats: how strong is the agreement? Vet 
Comp Oncol. 2017;15(2):374-382.

d  FIGURE Clinical measurement with manual calipers (A) of an ISS involving the soft tissues overlying the right distal lateral humeral 
region of a cat. A transverse view with contrast-enhancing CT (B) in the same patient readily identifies a multilobulated soft tissue 
tumor (yellow circle) with discrete regions of peripherally enhanced vascular growth and proliferative tumor tissues.

BA

FROM THE PAGE …

Cats appear to be uniquely vulnerable to sarcoma develop-
ment as a consequence of localized irritation and inflam-
mation following the injection of vaccines and other 
medical therapeutics1-3; these tumors are referred to col-
lectively as injection-site sarcomas (ISSs). Biologically, ISSs 
are locally invasive and grow rapidly. The most effective 
treatment outcomes rely on complete gross surgical resec-
tion of macroscopic tumor burdens.4-6 As such, assessment 
methods for accurately defining tumor margins are of para-
mount importance for guiding appropriate surgical plan-
ning and maximizing long-term cure rates in affected cats.

This prospective study examined the agreement 
between the measurement (length and width) of ISS 
sizes when assessed by digital calipers (clinical method) 
and contrast-enhanced CT (Figure). Over a span of 11 
years at a single institute, the tumor dimensions of 53 pet 
cats with ISSs were evaluated before surgery by a single 
surgeon using the clinical method and by a single radiol-
ogist using the CT method. 

Caliper and CT methods tended to be in agreement 
directionally; however, CT methods consistently esti-
mated greater tumor sizes (length and width) as com-
pared with the clinical method. The agreement between 
clinical and CT methods became more divergent as a 
function of increasing tumor size. In addition, the charac-
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terization of ISSs as adopting irregular-shaped growth 
patterns (vs spheroid or ovoid) was identified more read-
ily by CT methods. 

Integration of the findings derived from both clinical and 
CT methods for ISS margin assessment should be consid-
ered the best clinical practice in planning the successful 
surgical resection of ISSs in cats.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1     Both digital caliper (clinical) and contrast-
enhanced CT methods for assessment of ISS 
tumor dimensions tend to be in agreement and 
should be used in combination to maximize the 
success of ISS resection in cats. 

2    Contrast-enhancing CT methods have the advan-
tage of identifying regional physiologic processes, 
including inflammation and vascularization, which 
cannot be readily appreciated by caliper methods.

3    Irregular growth patterns (extending neoplastic 
tendrils) displayed by ISSs can be identified more 
easily via contrast-enhancing CT methods.

4    Prospective studies are required to definitively 
determine if a singular method (clinical vs CT) is 
more predictive of achieving long-term surgical 
cures.
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Ciprofloxacin  
Use in Dogs 
JD Foster, VMD, DACVIM
Friendship Hospital for Animals
Washington, DC

In the Literature
Papich MG. Ciprofloxacin pharmacokinetics in clinical canine 
patients. J Vet Intern Med. 2017;31(5):1508-1513.

FROM THE PAGE …

Fluoroquinolone antibiotics are commonly used in veterinary medicine to treat  
susceptible bacterial infections. Finding an antibiotic for large-breed dogs that is 
both efficacious and affordable can be challenging. Although relatively inexpensive, 
ciprofloxacin has variable bioavailability in healthy dogs,1 but less is known in 
patients with active infections, which may alter drug pharmacokinetics.

Dogs (n = 34) with active infections treated with ciprofloxacin (mean dose, 23.5 mg/kg 
PO q24h) were prospectively evaluated in a population-based pharmacokinetics 
study. This population-based approach can identify covariates (eg, presence of azote-
mia, age) that can alter drug pharmacokinetics. Body weight was the only identified 
covariate to cause variability in ciprofloxacin pharmacokinetics, with larger body 
weights associated with lower plasma drug concentrations, which could lead to  
ineffective antimicrobial therapy. 

This study also evaluated plasma drug concentrations and the likelihood of ciprofloxa-
cin killing an organism based on its minimum inhibitory concentration (MIC). Ideally, a 
dose schedule should produce a probability of clinical efficacy greater than 90%. The 
Clinical Laboratory and Standards Institute (CLSI) has established MIC breakpoints  
to define a bacterial isolate to be susceptible (S), intermediate (I), or resistant (R) to a 
particular antibiotic. Because ciprofloxacin breakpoints are unavailable for veterinary 
species, human breakpoints are used. This study found that a dosage of 25 mg/kg PO 
q24h provides more than 90% probability of efficacy against isolates with an MIC ≤0.06 
µg/mL but only 64% probability for those with an MIC 0.12 µg/mL. To achieve a 90% 
probability for the latter MIC, a dosage of 50 mg/kg PO q24h is needed; a dosage of 10 
mg/kg PO q24h did not achieve high probability of efficacy for any MIC. 

At MICs ≥1 µg/mL, even ciprofloxacin at 
50 mg/kg has essentially 0% probability 
of clinical efficacy.  

The human CLSI breakpoint for bacteria 
susceptible to ciprofloxacin is ≤1 µg/mL. 
Veterinarians should be aware of the 
MIC from a culture result, not just the 
interpretation of S/I/R. This study’s 
results can be used to help determine 
whether ciprofloxacin can be effective 
and what dosage can provide a high 
probability of clinical success. Because 
large-breed dogs have lower blood 
concentrations, higher ciprofloxacin 
doses may need to be considered to 
help increase the likelihood of bacterial 
eradication. At ciprofloxacin MICs 
≥1 µg/mL, alternative drugs should be 
considered.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Larger canine body weights have 
been shown to be associated 
with decreased plasma 
ciprofloxacin concentrations.

2   Clinicians must evaluate actual 
MICs from culture and 
susceptibility results and not 
simply rely on the interpretation 
of CLSI breakpoints.

3    If culture and susceptibility 
results indicate an MIC ≥1 µg/mL, 
alternative drugs should be 
considered.

Reference
1. Papich MG. Ciprofloxacin pharmacokinetics and 

oral absorption of generic ciprofloxacin tablets 
in dogs. Am J Vet Res. 2012;73(7):1085-1091.
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Nail Polish & Bacterial 
Counts in Surgery 
Kristy Broaddus, DVM, MS, DACVS
Veterinary Emergency & Specialty Center 
Richmond, Virginia

In the Literature
Hardy JM, Owen TJ, Martinez SA, Jones LP, Davis MA. The effect 
of nail characteristics on surface bacterial counts of surgical 
personnel before and after scrubbing. Vet Surg. 2017;46(7): 
952-961.

FROM THE PAGE …

For several decades, finger nail polish on gloved hands in surgery has been a contro-
versial topic in veterinary medicine. Two landmark papers conflict on the significance 
of nail polish and potential contamination.1,2 Current recommendations dictate a nail 
length of 5 mm to 6 mm and no jewelry, nail polish, or artificial nails. These guidelines 
were created to minimize bacterial loads on hands in surgery, thus reducing patient 
morbidity and mortality from nosocomial infections.

Nine faculty members and 12 students were included in the study. Nail length, 
presence or absence of nail polish, duration (ie, days) of nail polish, type of surgery, 
dominant hand, whether nails were bitten, glove tears, time in surgery, and sample 
collection times were all recorded. All subjects painted both hands with nail polish 
and scrubbed at least twice in a one-week period. Nail polish was then removed, and 
subjects scrubbed again at least twice in another one-week period. A routine 5-
minute scrub protocol with 4% chlorhexidine scrub was followed. The same bottle 
of nail polish was applied in one coat on all subjects. Samples were taken from under 
the nail using a moistened sterile cotton tip applicator and sterile toothpick before 
and after scrubbing and at the end of surgery.    

Results showed the only significant factor was nail length. Nails longer than 2 mm had 
higher subungual bacterial counts at all times as compared with shorter nails. Pres-
ence of nail polish did not affect bacterial counts. Bacterial counts were lowest at end 
of surgery in all groups.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Surgical gloves perforate 
approximately 25% to 67% of the 
time3-5; therefore, good hand 
hygiene is essential. Short nails 
(<2 mm) can minimize the 
potential for infection. 

2   Traditional chlorhexidine scrubs 
are preferred over iodine-based 
scrubs, as they are effective in 
the presence of small amounts of 
organic material and have a 
residual effect up to 6 hours.

3   Alcohol-based surgical rubs are 
likely to test even better, as the 
effects are instant and persist well 
beyond application. Hands (includ-
ing under the nails) must be 
cleaned before application, as rubs 
are only effective on dry hands. 
Rubs may be applied as a sole 
agent as long as hands are clean.

4   Alcohol-based rubs result in 
healthier hands, as they do not 
cause abrasions from traditional 
scrubbing, making hands less 
likely to harbor bacteria.5,6 n 
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An 8-year-old neutered male Yorkshire terrier is presented 
for respiratory distress. The patient had been exhibiting a 
loud, progressive, honking cough for 18 months before 
presentation. The owners had attempted nebulization 
and coupage at home without improvement. Physical ex-
amination reveals a distressed patient with a respiratory 
rate of 60 breaths/min, loud upper airway stridor and ster-
tor, and coughing. Temperature is 103.9°F (39.9°C), heart 
rate is 160 bpm, and mucous membranes are a muddy/
cyanotic color. Oxygen is administered, and the patient 
improves enough for lateral radiography; radiographs 
reveal a grade III to IV tracheal collapse at the thoracic 
inlet and a mild interstitial pattern, most prominent in 
the caudodorsal region of the lungs (Figure 1). 

Tracheal Collapse in a Dog 
Andrew Linklater, DVM, DACVECC 

Lakeshore Veterinary Specialists 
Glendale, Wisconsin

PLUMB’S THERAPEUTICS BRIEF h RED LIGHT, GREEN LIGHT h PEER REVIEWED

d  FIGURE 1 Radiograph showing grade III to grade IV 
tracheal collapse and a mild interstitial pattern 
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Which of the following drugs would be 
appropriate for this patient?

Based on the information provided, how would you grade the following drugs and why?

Prednisone

Meloxicam

Doxycycline

Cephalexin

Hydrocodone

Theophylline

Butorphanol

Codeine

Dextromethorphan

Acepromazine

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED = do not use YELLOW = proceed with caution GREEN =  safe

TURN THE PAGE TO  
COMPARE YOUR RESULTS
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Prednisone  CORRECT RESPONSE | 

Most dogs with tracheal collapse have inflammation and irritation of the tracheal mucosa, which occur  
with direct contact of opposing mucosal surfaces and can worsen in times of stress or excitement (ie, when 
respiratory rate, effort, and cough increase). Treating inflammation with glucocorticoids (eg, prednisone) is 
essential to help control cough, which can exacerbate the disease process. High doses may lead to muscle 
wasting, panting, and hepatomegaly, all of which may exacerbate clinical signs of tracheal collapse. Although 
it is ideal to wean prednisone over a period of days to months, some patients may require lifelong steroid 
therapy if underlying bronchial disease is present. Inhaled steroids (eg, fluticasone) may be an alternate ther-
apy in select patients that can tolerate administration.1

Meloxicam  CORRECT RESPONSE | 

Most dogs with tracheal collapse receive glucocorticoids on emergency presentation. Concurrent adminis-
tration of NSAIDs (eg, meloxicam) is contraindicated because of high risk for GI ulceration or perforation. 
Other categories of sedatives and/or analgesia may be necessary in patients that require pain control; 
hydrocodone or butorphanol can control pain while also providing cough suppression and sedation.1,2

Doxycycline  CORRECT RESPONSE | 

Poor mucociliary clearance of commensal organisms can lead to secondary bacterial tracheobronchitis. 
Patients with tracheal collapse or that have been exposed to groups of dogs (eg, at kennels, parks, daycare, 
boarding facilities) may have a higher risk for infectious tracheobronchitis (ie, kennel cough [Bordetella  
bronchiseptica]). Although simple tracheal bacterial infections can resolve without treatment in many normal 
dogs, dogs with tracheal collapse may require short-term use of antibiotics. Other first-line antibiotics may 
include potentiated sulfonamides or azithromycin; amoxicillin–clavulanic acid has variable distribution into 
bronchial secretions.3,4 Antibiotics ideally should be chosen based on culture and susceptibility results.

Cephalexin  CORRECT RESPONSE | 

Dogs with tracheal collapse may require intermittent short courses of antibiotics due to poor mucociliary 
clearance of commensal organisms. However, cephalosporins generally have insufficient coverage for organ-
isms commonly associated with tracheal infection (eg, B bronchispetica, Mycoplasma spp), and cephalexin 
does not have sufficient penetration into the airways and bronchial secretions.3-5 Thus, doxycycline or  
azithromycin may be more effective for these patients.

Did you answer? 
The following represents the best responses based on drug metabolism, pharmacokinetics,  
species, diagnostic differentials, clinical and laboratory data, and other pertinent findings.
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Hydrocodone CORRECT RESPONSE | 

Hydrocodone, a narcotic antitussive agent, is a standard therapy for tracheal collapse used to minimize 
recurrent episodes of coughing. Decreasing coughing can minimize recurrent tracheal inflammation that 
occurs with repeated mucosa–mucosa contact. Hydrocodone also provides a level of sedation and mild 
analgesia necessary for many patients.

Theophylline CORRECT RESPONSE | 

Although methylxanthine bronchodilators have no effect on the trachea, bronchodilation may be indicated 
in patients with evidence of concurrent bronchitis. Small airway dilation may decrease airway pressure in the 
trachea in sufficient amounts to decrease signs of tracheal collapse. In addition, the phosphodiesterase- 
mediated anti-inflammatory effects associated with theophylline may be helpful.2 However, at high doses, 
theophylline can cause restlessness, tachyarrhythmias, vomiting, and/or seizures. Excess stimulation may 
increase the patient’s tidal volume and exacerbate tracheal collapse. In addition, because theophylline 
inhibits cytochrome P450, it often has clinically significant drug interactions.

Butorphanol CORRECT RESPONSE |  

Butorphanol is an opioid antitussive agent often used as a first-line therapy in patients with tracheal  
collapse. It can be administered orally for chronic cough suppression or via injection for sedation in an acute 
crisis. Opioids have been associated with improvement of dyspnea (or the feeling of “air hunger”) in 
humans6,7 and can relax the patient, thereby decreasing airway pressure and possibly minimizing tracheal 
collapse. Careful monitoring is recommended when combining butorphanol with other sedatives.

Codeine CORRECT RESPONSE |  

Codeine is a narcotic antitussive that can be used as an alternative to hydrocodone in dogs that require 
either additional analgesia or additional cough suppression. Caution should be used when prescribing 
codeine, as many formulations are mixed with acetaminophen. Use of codeine with hydrocodone is not  
recommended and can cause excessive sedation.

Dogs with tracheal collapse may require intermittent 
short courses of antibiotics due to poor mucociliary 
clearance of commensal organisms.
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Dextromethorphan CORRECT RESPONSE | 

Although dextromethorphan is considered a non-narcotic cough suppressant,1,2 it is less effective as com-
pared with hydrocodone or butorphanol. Due in part to the drug’s complex pharmacokinetics, it is uncom-
monly used to treat tracheal collapse; however, it may be considered in patients with poor response to or 
experiencing intolerable side effects from other antitussives.

Excessive sedation, along with other side effects (eg, hyperexcitability), may occur when dextromethorphan 
is combined with hydrocodone or codeine. Over-the-counter dextromethorphan may be formulated with 
other medications (eg, acetaminophen, codeine, pseudoephedrine, doxylamine, diphenhydramine) and thus 
should be prescribed as a single agent. 

Acepromazine CORRECT RESPONSE | 

Acepromazine, a phenothiazine tranquilizer, is a potent sedative available for either injection or oral admin-
istration. Although it can be used in patients with moderate-to-severe upper airway obstruction, such as tra-
cheal collapse, acepromazine should be avoided in dogs with concurrent cardiac disease, as it can decrease 
cardiac output and lower blood pressure. n

TRACHEAL STENTING
Patients that are severely affected, are 
refractory to medical management 
alone, or have life-threatening airway 
obstruction often benefit from placement 
of a self-expanding intraluminal tracheal 
stent (Figure 2). Most patients improve 
substantially, and survival rates are high; 
however, most patients require continued 
medical management.

d  FIGURE 2 Radiograph of a patient with tracheal collapse 
treated with a fully deployed intraluminal tracheal stent

See page 57 for references.



Expert Views from a Roundtable on Canine Inappetence

Dr. Larson: Today we’ll be 
discussing inappetence and some 
challenges specific to oncology, 
internal medicine, and clinical 
nutrition, particularly in dogs. 
Maybe we should begin by defining 
inappetence.

Dr. Freeman: There’s a lot of different 
terminology when we talk about food 
intake. Many people think of anorexia, or 
no food intake, as all-encompassing, but 
anorexia is just one category of inappe-
tence. The other areas are much more 
common: hyporexia, which is decreased 
food intake, and dysrexia, which refers to 
alterations in food intake patterns. 
Animals that are hyporexic are not taking 
in adequate calories but are not 
completely anorexic. A dysrexic animal 
won’t eat the optimal diet for its disease. 
Some have cyclical appetites, where 
they’ll eat one food for 5 days and then 
refuse it, then eat a different food for 2 
days and then refuse that.

Inappetence:  
Its Many Forms &  
Clinical Management
 

Sponsored by an educational  
grant from Aratana Therapeutics

Dr. Burney:  When I was a resident a 
common term then was “partial 
anorexia.” However, you can’t be 
partially pregnant, and you can’t be 
partially anorexic. I think all of us 
participating in this discussion agree that 
we should use the terms outlined by 
nutritionists more recently for appetite 
because they are more descriptive.1

Dr. Johannes: Yes, when we are 
speaking with owners it is important to 
clarify the level of inappetence, because 
it is not black and white. It is important 
to train the nursing staff and ourselves to 
ask the appropriate nutritional questions 
and to reinforce the importance of 
monitoring eating behaviors. 

Dr. Larson: Can you describe the 
incidence and some of the 
consequences of inappetence?

Dr. Johannes:  The incidence is really not 
well defined, even in oncology. The 
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KEY POINTS

h Alterations in a patient’s 
appetite range from anorexia 
(lack or loss of appetite1), to 
consuming less than ade-
quate amounts (hyporexia), 
to changes in eating patterns 
(dysrexia).

h In addition to affecting case 
management, a pet’s inappe-
tence is distressing to the 
owner.

h During the diagnostic process 
and in addressing chronic 
conditions that affect appe-
tite, veterinarians need a reli-
able tool to get the patient to 
eat—now.
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Inappetence may result in inadequate treatment and thus lack of 
therapeutic success. In other words, changes in appetite are chal-
lenges to effective treatment. Additionally, an important factor is 
the pet owner’s interpretation of the pet’s quality of life, which can 
lead to a decision to cease treatment or elect euthanasia.
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Veterinary Cooperative Oncology Group 
(VCOG) has published a grading system for 
appetite. But there are at least 3 other 
grading schemes that I have found. So 
pinpointing the incidence of inappetence 
is challenging. In the literature, it ranges 
from 20% to 80% in oncology, depending 
on the chemotherapy used, and 20% to 
50% in general.2 In cancer, when chemo-
therapy is quite effective, we are killing off 
a lot of tumor, which releases cytokines, 
further exacerbating the inappetence.

Dr. Burney: The ultimate consequence 
of continuous inappetence  is death. 
However, the prevalence of inappetence 
is difficult to determine. In my practice 
probably about 30% of patients have 
some form of hyporexia or dysrexia, but 
the percentage is definitely not that high 
for anorexia. I can’t tell you how many 
times a client tells me, “Oh, Dr. Burney, 
my dog is not eating anything at all.” On 
questioning, I learn that just yesterday 
he ate a Vienna sausage, a pig’s ear,  
and several cat treats––more than his 
caloric requirements, but low-quality or 
inappropriate foods. In such cases, the 
consequences can be severe nevertheless. 
Then, in the presence of disease, if 
patients are not eating, it is much harder 
for them to heal, and much harder for us 
to treat the disease process. If they need 
any medications or surgical procedure 
that might impact their appetite and they 
already are not eating, it just makes it that 
much harder to help a patient get better.

Dr. Freeman: In one study we did with 
dogs with heart failure, appetite changes 
were an important reason that owners 
ended up euthanizing their dogs. So not 
only is it bad in terms of the disease, but 
it may be the reason owners give up.  

Dr. Larson: Can you tell us more 
about inappetence in heart disease 
and other common conditions?

Dr. Freeman: In heart failure, hyporexia 
and dysrexia are huge problems. I hear 
this all the time from owners who spend 
half their day trying to get their dog or 
cat with heart failure to eat. 

Dr. Johannes: Many of my patients 
starting chemotherapy are suffering from 
hyporexia or dysrexia. Gastrointestinal 
lymphoma is probably the worst because 
I don’t know if they’re not eating because 
of the chemotherapy, because of the 
disease, or both. Depending on the type 
of chemotherapy, probably between 
15% and 50% experience some level of 
inappetence. We expect to see it with 
doxorubicin, but depending on the 
patient, it’s even seen with vincristine 
and cyclophosphamide. We need to 
emphasize to our clients what they may 
see and the importance of reporting 
what they’re experiencing at home.

Dr. Cook: Dogs with chronic pancreatitis 
and diabetes frustrate me the most. 
You’re dealing with not only inappetence 
but also with its complications and the 
stressor of giving insulin. Clients quit 
giving the insulin, and then the patient 
becomes ketotic. Or the patient will eat 
something inappropriate and the 
pancreatitis flares up. Other patients 
might have a very treatable disease but 
the medications make them feel bad, so 
the owners stop treatment because they 
lose faith that we can get a positive 
outcome.

Dr. Larson: Does your approach 
change if faced with an acute 
versus chronic condition associated 
with inappetence? And what’s the 
impact when you do not yet have a 
diagnosis?

Dr. Burney: Nutritional support is 
incredibly important in all patients 
regardless of whether they have an acute 

In the presence of disease, if patients are 
not eating, it is much harder for them to 
heal, and much harder for us to treat the 
disease process. 

—Dr. Burney
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Patients might have a very 
treatable disease but the 
medications make them feel 
bad, so the owners stop 
treatment because they lose 
faith that we can get a positive 
outcome.
—Dr. Cook
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or chronic problem. It’s appropriate to 
provide some form of nutrition as soon 
as possible. If a dog was hit by a car or is 
having surgery, it might be inappetent 
for a relatively short period, and chances 
are good that dog will recover without 
appetite stimulation. But patients that 
have chronic disease may be chronically 
hyporexic. Then it becomes a struggle for 
the rest of that pet’s life to get it to ingest 
enough food to address the disease 
process. If we had better means to 
provide nutritional support in such 
cases, patients would do better. 

Inappetence:  
Effect on Treatment
Dr. Larson: Do you think 
inappetence directly impacts your 
patient’s response to treatment?

Dr. Johannes: A primary concern is 
that managing the disease, the pet’s 
appetite, and client expectations is 
difficult. A lot of our clients are hesitant 
about starting chemotherapy in the first 
place, so they’re probably going to stop 
therapy if we don’t have a positive 
experience in those first 2 or 3 weeks. 

Another issue is that inappetence may 
dictate how I dose chemotherapy. If I have 
to delay treatment or reduce the dose 
because of inappetence, I may be hurting 
the patient’s ability to respond to that 
chemotherapy protocol. It puts us in a 
tough spot, especially if the condition is 
progressing and I can’t begin treatment. 

Or some clients say, “This isn’t for me. It’s 
not the quality of life I want for my pet,” 
and they just stop treatment. If I have the 
ability to intervene to bring back the pet’s 
appetitie, that changes the dynamic.

Dr. Freeman: To owners, appetite is so 
important in terms of their animal’s 
quality of life. In chronic kidney disease 
(CKD), studies have shown that renal 
diets can slow progression of disease 
and improve survival, but they don’t help 
if the animal won’t eat them.

Dr. Larson: What is the impact of 
the weight loss that results from 
not eating very well?

Dr. Freeman: Weight loss is certainly a 
common issue, but more important is 
muscle. If we don’t provide enough 

calories to a healthy animal, it’s going to 
primarily lose fat. If we don’t provide 
enough calories to an ill animal, it will 
primarily lose muscle—what we call 
cachexia.3 This muscle loss associated 
with disease has deleterious effects on 
survival, quality of life, strength, and 
wound healing. 

There is another type of muscle loss 
called sarcopenia, which occurs with 
aging in the absence of disease.3 Since 
older animals are more likely to get 
diseases, we often see cachexia and 
sarcopenia concurrently.

Dr. Johannes: In human oncology the 
cachexia-anorexia syndrome is very well 
established  and recognized. The impact 
that it plays on the cancer patient’s quality 
of life and survival is also well recognized. 
Being able to intervene is becoming a 
growing focus in human oncology. 
Effective intervention may help with not 
just quality of life but with outcome. 

Dr. Larson: Can you help us 
understand what’s important in a 
basic nutritional assessment?

Dr. Freeman: A nutritional assessment 
can tell you a tremendous amount, and 
every patient should have one performed 
at every visit. The World Small Animal 
Veterinary Association guidelines (www.
wsava.org/nutrition-toolkit) detail how 
this should be done. At every patient visit, 
we should get the body weight, body 
condition score, muscle condition score, 
and diet history. With that information, we 
can determine the animal’s nutritional 
status and whether the diet is contributing 
to the underlying disease or if the diet 
needs to be modified to help manage the 
condition. We especially want to pay 
attention to aging animals and those with 
chronic disease. 

Dr. Larson: Is muscle condition 
score an important component of 
the assessment of an inappetent 
patient?

Dr. Freeman: The body condition score 
primarily assesses fat, and the muscle 
condition score specifically looks at 
muscle. You can have a very obese 
animal with severe muscle loss, and 
conversely you can have a very thin 
animal that has normal muscle, so you 
have to do both assessments. We assess 
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muscle condition score over the 
shoulders, the hindquarters, and the 
head, but primarily over the epaxial 
muscles of the back because that’s 
where muscle loss starts and it’s the 
easiest place to identify it. 

Dr. Larson: What else should you be 
considering in a workup of an 
inappetent patient?

Dr. Cook: Trying to get a diagnosis is 
really important. Sometimes the physical 
exam will give us direction—we’ll hear 
something abnormal in the chest or feel 
something abnormal in the abdomen. I 
can’t emphasize enough that often there 
are tremendously important clues to be 
found in the very basic exam. Then I’ll 
order routine lab work—complete blood 
count, biochemical profile, and urinalysis.

For example, underlying GI disease is one 
of the most common causes of inappe-
tence, so I tend to lean toward that as the 
cause if the bloodwork doesn’t give me 
anything useful. Ultrasound and thoracic 
radiographs are easy to do. Sometimes it’s 
curable endocrine disease, but usually it’s 
not. Then we’re considering an occult 
neoplastic process in the abdominal 
cavity or inflammatory bowel disease. 
Sometimes those diagnoses are hard to 
make, so we look at things like cobalamin 
and folate levels, and then we rule out 
infectious diseases. All these things take 
time, and sometimes days go by without 
making a diagnosis. It would be extremely 
helpful to have something to achieve 
more effective nutrition while we’re 
waiting for our test results to come back. 

Dr. Larson: What are the most 
common drugs used to stimulate 
appetite?

Dr. Johannes: That’s been the challenge. 
Everything we’ve been using as appetite 
stimulants has 2 characteristics: it’s used 
off-label, and it’s not designed to be an 
appetite stimulant. Whether it’s mirtazap-
ine, cyproheptadine, or diazepam, we’re 
using it because a side effect is appetite 
stimulation. It’s no wonder that we are 
frustrated, because it only works some-
times. A high percentage of our patients 
have some level of inappetence, but we 
didn’t have any drug that directly affects 
the appetite pathway. Appetite regulation 
is complicated, but we do know that there 
is one hormone that has a direct positive 
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impact on the appetite center to increase 
appetite, and that is ghrelin.

A New Option for  
Appetite Stimulation
Dr. Larson: ENTYCE® (capromorelin 
oral solution) is the first FDA-
approved appetite stimulant for 
dogs. Can you tell us about its 
mechanism of action?

Dr. Johannes: Regulating appetite is 
not simple. There are a lot of signals 
coming from adipose tissue and acting on 
the hypothalamus to say “don’t eat,” but 
only the hormone ghrelin is saying “eat.” 
As a ghrelin receptor agonist, capromore-
lin works at the hypothalamic appetite 

center to stimulate appetite. It also causes 
a release of growth hormone, which 
induces the production of insulin-like 
growth factor 1 in the liver. The spike in 
growth hormone seen with capromorelin 
becomes blunted because of negative 
feedback. Rather than an uncontrolled 
increase in growth hormone that might 
be deleterious, we get a subtle increase 
that may be advantageous—so capromo-
relin increases appetite while potentially 
helping to maintain lean muscle mass. 

Dr. Larson: Can we discuss how 
ENTYCE may be helpful in both 
acute and chronic settings?

Dr. Cook: Sometimes the surgical team 
has patients recovering from traumatic 

Appetite has a huge impact on quality of 
life—when that appetite is not there, it 
takes a toll on the clients as well. 

—Dr. Johannes

I have a number of patients 
with some degree of chronic 
malnutrition in which  
I am using ENTYCE® 
(capromorelin oral solution).
—Dr. Burney

It’s not just the animals with 
anorexia that can benefit. 
That’s the smallest 
proportion. The much bigger 
populations are those with 
hyporexia and dysrexia.
—Dr. Freeman

IMPORTANT SAFETY INFORMATION: ENTYCE® (capromorelin oral solution) is for use in 
dogs only. Do not use in breeding, pregnant or lactating dogs. Use with caution in dogs with 
hepatic dysfunction or renal insufficiency. Adverse reactions in dogs may include diarrhea, 
vomiting, polydipsia, and hypersalivation. Should not be used in dogs that have a 
hypersensitivity to capromorelin. Please see the full Prescribing Information for more detail.
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injury, and those dogs get thinner as the 
days go by because they’re on multiple 
medicines and they’re in pain. Maybe 
they’re getting 60% of their caloric 
needs, but it’s not nearly enough for 
what those dogs are facing. Something 
to improve food intake and potentially 
reverse muscle loss after acute injury 
could be tremendously helpful for 
getting those dogs up and home much 
more quickly.

Dr. Freeman: Changes in the gut 
mucosa and immune function also can 
occur very quickly. A healthy individual 
can go for long periods without eating. 
But because an ill or injured animal is 
using primarily lean body mass, negative 
effects, including malnutrition, immune 
function changes, and gastrointestinal 
atrophy, can start to occur within 3 to 5 
days.4 So we want to intervene before 
that. 

Dr. Johannes: I talk to our critical care 
specialists and our cardiologists, and it 
becomes quite clear that there are a lot  
of other areas of veterinary medicine in 
which we struggle with appetite and 
could start utilizing capromorelin. The 
easy ones are acute conditions. The 
more challenging ones are chronic cases, 
where we have to add this on to the 
drugs they’re already getting. I have a  
list of patients that are now receiving 
ENTYCE® (capromorelin oral solution),  
and I encourage you to start thinking 
how you can use this therapeutic.

Dr. Burney: When we address the 
primary cause but still have to fight the 
patient’s appetite problems—that’s where 
ENTYCE will be so useful. It’s already a real 
boon to our patients’ quality of life and 
enhancing their recovery.

Dr. Cook: CKD is an endemic disorder.  
If that dog’s weight is moving down, its 
days are numbered even if the blood-
work is barely changed from the last 
visit. Half-eaten cans of food are going 
straight in the trash and the owner is 
getting more and more desperate. 

Dr. Freeman: If you identify muscle 
loss in a chronic case, there are probably 
some challenges with nutritional status 
that need intervention. If they’re not on 

an optimized diet for cancer or kidney 
disease or pancreatitis, capromorelin 
may get them to eat the more optimal 
diet and help them long term.

Dr. Johannes: Hopefully with the 
availability of capromorelin, we have  
the opportunity to really make a clinical 
impact in a disease category that we’ve 
struggled with. That for me is exciting. 
We still have a lot to learn. We don’t 
know exactly how this is going to be 
incorporated in clinics. It’s potentially 
going to change some treatment 
dynamics. That’s the fun part. 

Dr. Cook: I have tremendous difficulty 
getting good treatment outcomes when 
patients are dysrexic or hyporexic. It’s 
extremely distressing to owners whose 
pet is not eating well—particularly us 
dog owners. We communicate love and 
affection for our dog with food. If our dog 
looks at our food and pulls a sad face, it’s 
very disturbing. It’s also hard to get 
owners to be compliant about medical 
therapy if the patient is not consistently 
eating. We might instruct them to give 2 
or 3 drugs, some with food and some 
without. Very quickly clients will get 
overwhelmed and say, “I stopped giving 
the antibiotic because I think it made his 
poor appetite worse.” 

Dr. Johannes: So much of the social 
interaction our clients experience with 
their pets is appetite-related, appetite-
driven. Clients know their pets best.  
I myself have a Schnauzer that had 
pancreatitis, and if he doesn’t eat his 
breakfast in 20 seconds, I know 
something’s wrong. 

Calls to Action 
Dr. Larson: What are some key 
take-aways for general practi-
tioners regarding management of 
inappetence and hyporexia, 
particularly in dogs? 

Dr. Burney: If you can, detect the 
underlying cause. Sometimes an obvious 
lesion or condition is not the cause of a 
poor appetite. The other thought I would 
like to leave you with is that getting these 
patients to eat is important not only for 
the short term but for the long term. I 

have a number of patients with some 
degree of chronic malnutrition in which  
I am using ENTYCE®. Finally, remember 
how important it is to clients to see their 
pets eagerly eating. They want their pets 
to come into the kitchen looking for food 
and treats. They equate so much of a 
pet’s quality of life to eating. 

Dr. Freeman: One of my take-home 
points also would be thinking about 
patients in which ENTYCE can be used, 
which raises one issue: The fact that it’s 
not just the animals with anorexia that 
can benefit. That’s the smallest propor-
tion. The much bigger populations are 
those with hyporexia and dysrexia—get-
ting them to eat the food they need. The 
other point is that even if you don’t have 
changes in appetite, start to be aware of 
muscle loss from cachexia and sarcope-
nia in every patient. 
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IMPORTANT SAFETY INFORMATION: 
ENTYCE® (capromorelin oral solution) is 
for use in dogs only. Do not use in 
breeding, pregnant or lactating dogs. Use 
with caution in dogs with hepatic 
dysfunction or renal insufficiency. Adverse 
reactions in dogs may include diarrhea, 
vomiting, polydipsia, and hypersalivation. 
Should not be used in dogs that have a 
hypersensitivity to capromorelin. Please 
see the full Prescribing Information for 
more detail.

ENTYCE® is a registered trademark  
of Aratana Therapeutics, Inc.
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30 mg/mL
For oral use in dogs only
Appetite Stimulant
Caution: 
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.

Description: 
ENTYCE® (capromorelin oral solution) is a selective ghrelin receptor agonist that binds to 
receptors and affects signaling in the hypothalamus to cause appetite stimulation and binds 
to the growth hormone secretagogue receptor in the pituitary gland to increase growth  
hormone secretion. The empirical formula is C28H35N5O4·C4H6O6 and the molecular weight 
655.70. The chemical name is 2-amino-N-[2-(3aR-benzyl-2-methyl-3-oxo-2,3,3a, 
4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1R-benzyloxymethyl-2-oxo-ethyl]-isobutyramide 
L-tartrate. 
The chemical structure of capromorelin tartrate is:

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

Dosage and Administration:
Administer ENTYCE orally at a dose of 3 mg/kg (1.4 mg/lb) body weight once daily. 
To administer ENTYCE, gently shake the bottle, and then withdraw the appropriate amount of 
solution using the provided syringe. Rinse syringe between treatment doses. 
The effectiveness of ENTYCE has not been evaluated beyond 4 days of treatment in the clinical 
field study (See Effectiveness).  
Contraindications: 
ENTYCE should not be used in dogs that have a hypersensitivity to capromorelin. 

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

Adverse Reactions:
In a controlled field study, 244 dogs were evaluated for safety when administered either 
ENTYCE or a vehicle control (solution minus capromorelin) at a dose of 3 mg/kg once daily 
for 4 days. Enrolled dogs had a reduced or absent appetite for a minimum of 2 days prior to 
day 0 and had various medical conditions: arthritis (40); gastrointestinal disease (24); allergy (22); 
dental disease (22); cardiovascular disease (16); renal disease (13); and others. Some dogs 
may have experienced more than one of the adverse reactions during the study. The following 
adverse reactions were observed: 

Table 1: Adverse Reactions reported in dogs administered ENTYCE oral solution 
compared to vehicle control 

Adverse Reactions ENTYCE (n = 171) 
n (%)

Vehicle Control (n = 73)
n (%)

GASTROINTESTINAL 
Diarrhea 12 (7.0 %) 5 (6.8 %)
Vomiting 11 (6.4 %) 4 (5.5 %)
Hypersalivation 4 (2.3 %) 0 (0.0 %)
Abdominal discomfort 2 (1.2 %) 0 (0.0 %)
Flatulence 2 (1.2 %) 0 (0.0 %)
Nausea 2 (1.2 %) 0 (0.0 %)

CLINICAL PATHOLOGY 
Elevated blood urea nitrogen 7 (4.1 %) 2 (2.7 %)
Elevated phosphorus 4 (2.3 %) 1 (1.4 %)
Elevated creatinine  1 (0.6 %) 1 (1.4 %)

OTHER 
Polydipsia  7 (4.1 %) 1 (1.4 %)
Lethargy/depression 2 (1.2 %) 0 (0.0 %)

The following adverse reactions were reported in < 1% of dogs administered ENTYCE:  
hyperactivity, increase fecal volume, increase gut sounds, and polyuria.

To report suspected adverse drug events and/or to obtain a copy of the Safety Data Sheet (SDS) 
or for technical assistance, call Aratana Therapeutics at 1-844-272-8262.

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

Clinical Pharmacology:
Following oral administration of ENTYCE at a dose of 3 mg/kg to 12 Beagle dogs, absorption of 
capromorelin was rapid with the maximum concentration (Cmax) reached within 0.83 hr (Tmax). 
After Cmax, the plasma concentrations declined mono-exponentially with a short terminal 
half-life (T½) of approximately 1.19 hrs. There were no gender differences in capromorelin 
pharmacokinetics. The exposure (Cmax and AUC) of capromorelin increased with dose, but 
the increases were not dose proportional following single and repeat once daily administrations 
of capromorelin. There was no drug accumulation following repeat oral administration. 

Table 2. Plasma PK parameters following oral administration of 3 mg/kg of ENTYCE

Parameter Mean SD

Tmax (hr) 0.83 0.58

Cmax (ng/mL) 330 143

AUCt (ng*hr/mL) 655 276

AUCinf (ng*hr/mL) 695 262

T½ (hr) 1.19 0.17

The mean absolute oral bioavailability of capromorelin was 44%. The mean total plasma 
clearance and volume of distribution was 18.9 mL/min/kg and 2.0 L/kg, respectively.  
Capromorelin was not highly bound (unbound fraction 51%) to plasma protein. The protein 
binding was concentration-independent over the range of 10 to 1000 ng/mL. In vitro (human 
liver microsomes) and in vivo (rats) metabolism studies suggest that capromorelin is metabolized 
by hepatic enzymes, mainly CYP3A4 and CYP3A5. Therefore, drugs that inhibit CYP3A4 and 
CYP3A5 activity may affect capromorelin metabolism. Following oral administration of  
radio-labelled capromorelin to dogs, capromorelin was excreted in urine (37%) and in feces (62%) 
within 72 hours.

Effectiveness:
Laboratory Effectiveness Study: Twenty four healthy Beagle dogs (6 dogs per sex in each 
group) with normal appetite were randomized into two groups and dosed daily with ENTYCE 
(capromorelin oral solution) at 3 mg/kg/day or vehicle control (solution minus capromorelin) 
to compare food intake over a 4-day period. The dogs were 13 months of age and weighed 
between 6.5 and 12.5 kg at the time of randomization. Six dogs administered ENTYCE repeatedly 
exhibited salivation post dosing and two dogs administered vehicle control exhibited salivation 
only one time on study day 0. Emesis was observed in one dog administered ENTYCE on study 
day 1. Dogs administered ENTYCE at a dose of 3 mg/kg/day for 4 consecutive days had statistically 
significantly increased food consumption compared to the vehicle control group (p < 0.001). 

Clinical Field Study: Effectiveness was evaluated in 177 dogs (121 dogs in the ENTYCE group 
and 56 dogs in the vehicle control group) in a double-masked, vehicle controlled field study. 
Dogs with a reduced appetite or no appetite, with various medical conditions, for a minimum 
of 2 days prior to day 0 were enrolled in the study. The dogs ranged in age from 4 months to 
18 years. Dogs were randomized to treatment group and dosed once daily for 4 days with 
ENTYCE at 3 mg/kg or vehicle control. Dogs were assessed for appetite by owners on day 0 
and day 3 ± 1 using an “increased”, “no change” or “decreased” scoring system. Dogs were 
classified as a treatment success if the owner scored their dog’s appetite as “increased” on 
day 3 ± 1. The success rates of the two groups were significantly different (p = 0.0078);  
68.6% (n = 83) of dogs administered ENTYCE were successes, compared to 44.6% (n = 25)  
of the dogs in the vehicle control group.  

Animal Safety:
In a 12-month laboratory safety study, 32 healthy Beagle dogs (4 dogs per sex per group)  
approximately 11-12 months of age and weighing 9-13.6 kg were dosed orally with capromorelin 
in deionized water daily at 0X (placebo), 0.3 (0.13X), 7 (3.07X), and 40 (17.5X) mg/kg/day.  
Administration of capromorelin was associated with increased salivation and reddening/
swollen paws, increased liver weights and hepatocellular cytoplasmic vacuolation. Treatment 
related decreases were seen in red blood cell count, hemoglobin and hematocrit in the 40 mg/kg  
group. Pale skin, pale gums, and decreased red blood cell count, hemoglobin and hematocrit 
were observed in one dog administered 40 mg/kg/day. Increases were seen in cholesterol, 
high density lipoproteins, and the liver specific isozyme of serum alkaline phosphatase in 
the 40 mg/kg group. Growth hormone and insulin-like growth factor 1 plasma levels were 
increased in all groups administered capromorelin. There were no effects noted on gross 
necropsy. Capromorelin levels were similar in plasma collected on days 90, 181, and 349 
indicating no accumulation of drug.

Storage Conditions: 
Store at or below 86° F (30° C)

How Supplied: 
30 mg/mL flavored solution in 10 mL, 15 mL and 30 mL bottles with measuring syringe 

NADA 141-457, Approved by FDA
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PRACTICE 
HOTLINE
The latest in products
and services

Zoetis Launches 
Vanguard 
Zoetis (zoetis.com) has 
announced the addition of  
Vanguard CIV H3N2/H3N8 to 
the company’s canine influenza 
virus (CIV) portfolio. The new 
bivalent vaccine helps protect 
dogs against the 2 strains of the 
virus known to be circulating in 
the US, CIV H3N2 and CIV H3N8. 
The United States Department of Agriculture granted Zoetis a 
license for this vaccine in June 2017.—Press Release 12/2017

Nutramax Laboratories 
Launches Quinicarn 
Nutramax Laboratories Veteri-
nary Sciences (nutramaxlabs.
com) has announced the launch 
of Quinicarn (quinicarn.com) 
L-carnitine supplement for cats 
and dogs. L-carnitine has been 
shown to be beneficial to canine 
and feline health in a variety of 
areas, and supplementing with 
Quinicarn can help ensure ade-
quate dietary L-carnitine. Quinicarn is available in a carton of 30
chicken flavored single-serving powder packets.—Press Release
1/2018 n

SEND INFORMATION FOR PRACTICE HOTLINE TO  
editor@cliniciansbrief.com
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Antiemetic
For subcutaneous or intravenous injection in dogs and cats

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

indiCations:
Dogs: CERENIA (maropitant citrate) Injectable Solution is indicated for the prevention and treatment 
of acute vomiting in dogs.
Cats: CERENIA (maropitant citrate) Injectable Solution is indicated for the treatment of vomiting in cats.

dosage and administration:
Use of refrigerated product may reduce the pain response associated with subcutaneous injection.
Dogs:
For Prevention and Treatment of Acute Vomiting in Dogs:
Dogs 2-4 Months of Age: Administer CERENIA Injectable Solution subcutaneously at 1 mg/kg (0.45 mg/lb) 
equal to 0.1 mL/kg (0.1 mL/2.2 lb) of body weight once daily for up to 5 consecutive days.
Dogs 4 months of Age and Older: Administer CERENIA Injectable Solution intravenously over 1-2 
minutes or subcutaneously at 1 mg/kg (0.45 mg/lb) equal to 0.1 mL/1 kg (1 mL/22 lb) of body weight 
once daily for up to 5 consecutive days.
In dogs that are actively vomiting, it is recommended to initiate treatment with CERENIA Injectable 
Solution. Thereafter, CERENIA Tablets may be used for the prevention of acute vomiting at 2 mg/kg  
once daily. (See CERENIA Tablets package insert for complete prescribing information).
For Prevention of Vomiting in Dogs 4 months of Age and Older Caused by Emetogenic Medications  
or Chemotherapeutic Agents: Administer CERENIA Injectable Solution intravenously over 1-2 minutes  
or subcutaneously at 1 mg/kg (0.45 mg/lb) of body weight one time, 45-60 minutes prior to use of 
emetogenic medications or chemotherapeutic agents.
Cats:
For Treatment of Vomiting in Cats 4 Months of Age and Older:
Administer CERENIA Injectable Solution intravenously over 1-2 minutes or subcutaneously at 1 mg/kg  
(0.45 mg/lb) equal to 0.1 mL/kg (0.1 mL/2.2 lb) of body weight once daily for up to 5 consecutive days.
The underlying cause of acute vomiting should be identified and addressed in dogs and cats that receive  
CERENIA Injectable Solution. If vomiting persists despite treatment, the case should be re-evaluated.

Warnings: Not for use in humans. Keep out of reach of children. In case of accidental injection or  
exposure, seek medical advice. Topical exposure may elicit localized allergic skin reactions in some 
individuals. Repeated or prolonged exposure may lead to skin sensitization. In case of accidental  
skin exposure, wash with soap and water. CERENIA is also an ocular irritant. In case of accidental eye 
exposure, flush with water for 15 minutes and seek medical attention.
In puppies younger than 11 weeks of age, histological evidence of bone marrow hypocellularity was 
observed at higher frequency and greater severity in puppies treated with CERENIA compared to control 
puppies. In puppies 16 weeks and older, bone marrow hypocellularity was not observed (see ANIMAL 
SAFETY).

PreCautions:
The safe use of CERENIA Injectable Solution has not been evaluated in dogs or cats with gastrointestinal  
obstruction or that have ingested toxins.
Use with caution in patients with hepatic dysfunction because CERENIA Injectable Solution is  
metabolized by CYP3A, CYP2D15 (dogs) and CYP1A (cats) enzymes (see Pharmacokinetics). The  
influence of concomitant drugs that may inhibit the metabolism of CERENIA Injectable Solution has 
not been evaluated. CERENIA Injectable Solution is highly protein bound. Use with caution with other 
medications that are highly protein bound. The concomitant use of CERENIA Injectable Solution with 
other protein bound drugs has not been studied in dogs or cats. Commonly used protein bound drugs 
include NSAIDs, cardiac, anticonvulsant, and behavioral medications. Drug compatibility should be 
monitored in patients requiring adjunctive therapy.
The safe use of CERENIA Injectable Solution has not been evaluated in dogs or cats used for breeding, 
or in pregnant or lactating bitches or queens.

Adverse Reactions:
DOGS:
In a US field study for the prevention and treatment of vomiting associated with administration of  
cisplatin for cancer chemotherapy, the following adverse reactions were reported in 77 dogs treated 
with CERENIA Injectable Solution at 1 mg/kg subcutaneously or 41 dogs treated with placebo:

Frequency of Adverse Reactions by Treatment
Adverse Reaction Placebo (n=41) CERENIA (n=77)

# dogs % occur # dogs % occur
Diarrhea 1 2.4 6 7.8
Anorexia 0 0 4 5.2
Injection site reaction  
(swelling, pain upon injection)

0 0 3 4

Lethargy 1 2.4 2 2.6

The following adverse reactions were reported during the course of a US field study for the prevention 
and treatment of acute vomiting in dogs treated with 1 mg/kg CERENIA Injectable Solution subcutaneously 
and/or CERENIA Tablets at a minimum of 2 mg/kg orally once daily for up to 5 consecutive days:
Frequency of Adverse Reactions by Treatment
Adverse Reaction Placebo (n=69) CERENIA (n=206)

# dogs % occur # dogs % occur
Death during study 4 5.8 10 4.9
Euthanized during study 0 0 2 1
Diarrhea 6 8.7 8 3.9
Hematochezia/bloody stool 5 7.2 4 1.9
Anorexia 2 2.9 3 1.5
Otitis/Otorrhea 0 0 3 1.5
Endotoxic Shock 1 1.4 2 1
Hematuria 0 0 2 1
Excoriation 0 0 2 1

Other clinical signs were reported but were <0.5% of dogs.
Adverse reactions seen in a European field study included ataxia, lethargy and injection site soreness in 
one dog treated with CERENIA Injectable Solution.

Post-Approval Experience (Rev. 2015)
The following adverse events are based on post-approval adverse drug experience reporting. Not all 
adverse events are reported to FDA CVM. It is not always possible to reliably estimate the adverse event 
frequency or establish a causal relationship to product exposure using these data.
The following adverse events reported for dogs are listed in decreasing order of reporting frequency  
for CERENIA Injectable Solution: Pain/vocalization upon injection, depression/lethargy, anorexia,  
anaphylaxis/anaphylactoid reactions (including swelling of the head/face), ataxia, convulsions, hyper-
salivation, tremors, fever, dyspnea, collapse/loss of consciousness, recumbency, injection site reactions 
(swelling, inflammation) and sedation.
Cases of death (including euthanasia) have been reported.
CATS:
The following adverse reactions were reported during the course of a US field study for the treatment  
of vomiting in cats treated with 1 mg/kg CERENIA Injectable Solution subcutaneously once daily for up 
to five consecutive days:
Frequency of Adverse Reactions by Treatment

Adverse Reaction Placebo (n=62) CERENIA (n=133)
# cats % occur # cats % occur

Moderate Response to Injection1,2 1 1.6 30 22.6
Significant Response to Injection1,3 1 1.6 15 11.3
Fever/Pyrexia 2 3.2 2 1.5
Dehydration 0 0 3 2.3
Lethargy 0 0 2 1.5
Anorexia 0 0 1 0.8
Hematuria 0 0 1 0.8
Hypersalivation 0 0 1 0.8
Injection site swelling 1 1.6 0 0
1  The clinician observed and graded each cat’s response to injection.
2  Cat objected to the injection by retreating and vocalizing
3  Cat objected to the injection by retreating, hissing, scratching, and vocalization

Post-Approval Experience (Rev. 2015)
The following adverse events are based on post-approval adverse drug experience reporting. Not all 
adverse events are reported to FDA CVM. It is not always possible to reliably estimate the adverse event 
frequency or establish a causal relationship to product exposure using these data.
The following adverse events reported for cats are listed in decreasing order of reporting frequency 
for CERENIA Injectable Solution: Depression/lethargy, anorexia, hypersalivation, pain/vocalization upon 
injection, dyspnea, ataxia, fever, recumbency, vomiting, panting, convulsion, and muscle tremor.
Cases of death (including euthanasia) have been reported.
To report suspected adverse events, for technical assistance or to obtain a copy of the SDS, contact 
Zoetis Inc. at 1-888-963-8471 or www.zoetis.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.

storage Conditions: CERENIA Injectable Solution should be stored at controlled room temperature 20-25°C  
(68-77°F) with excursions between 15-30°C (59-86°F). After first vial puncture, CERENIA Injectable 
Solution should be stored at refrigerated temperature 2-8°C (36-46°F). Use within 90 days of first vial 
puncture. Stopper may be punctured a maximum of 25 times.

HoW suPPlied: CERENIA Injectable Solution is supplied in 20 mL amber glass vials. Each mL contains 10 mg 
of maropitant as maropitant citrate.

NADA #141-263, Approved by FDA

Distributed by:
Zoetis Inc.
Kalamazoo, MI 49007

Revised: October 2015                                                     Made in France                                                      8811855A&P
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*Return to normal feeding was the time at which 100 grams of food was consumed.
1. Data on file. Study Report No. 1961R-60-11-A81. Zoetis Inc.
2. Data on file. Study Report No. TI-03333. Zoetis Inc.
3. Kraus B, Cazlan C. Assessment of dog owner concern regarding perioperative nausea and vomiting and willingness to pay for antiemetic treatment. Vet Anaesth Analg. 2015;42:A58.
4. Ramsey D, Fleck T, Berg T, et al. Cerenia prevents perioperative nausea and vomiting and improves recovery in dogs undergoing routine surgery. Intern J Appl Res Vet Med. 

2014;12(3):229-238.

All trademarks are the property of Zoetis Services LLC or a related company or a licensor unless otherwise noted. 
©2017 Zoetis Services LLC. All rights reserved. CER-00324

IMPORTANT SAFETY INFORMATION: Use CERENIA Injectable subcutaneously for acute vomiting in dogs 2 
to 4 months of age or either subcutaneously or intravenously in dogs 4 months of age and older. Safe use has 
not been evaluated in cats and dogs with gastrointestinal obstruction, or those that have ingested toxins. Use 
with caution in dogs with hepatic dysfunction. Pain and vocalization upon injection is a common side effect. In 
people, topical exposure may elicit localized allergic skin reactions, and repeated or prolonged exposure 
may lead to skin sensitization. See Brief Summary of Prescribing Information on page 58.

Research and in-clinic use show that when CERENIA is added to canine preoperative protocols:

CERENIA® (maropitant citrate) can help your canine patients — and 
your team — by preventing vomiting due to opioids during spay, neuter, 
dental and other common procedures.1,2

Is Emesis Your Nemesis?

1OO%
of patients had a procedure 

with no pre-op vomiting4

91%
saw faster return to 

normal feeding188%
of pet owners had a 
positive response to 
their dogs’ return to 

normal feeding2

of pet owners would say yes 
 to a preoperative antiemetic3

99% See study results and 
read more from your peers:

preventemesis.com

Adam Christman, DVM
Brick, N.J.

“When patient calls were 
done the following day, 
owners repeatedly said, 

‘Thank you! 
My dog ate!’ 
This is helping improve 
relationships between 
practice and clients as 
well as owner and pet.”
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HISTORY 
A 10-year-old spayed rottweiler with 
a 2-week history of left pelvic limb 
lameness and a palpable mass over 
the left ilium was referred after 
fine-needle aspiration findings were 
consistent with a mesenchymal sar-
coma, most likely osteosarcoma.

CLINICAL SIGNS 
On physical examination, the 
patient continued to show mild left 
pelvic limb lameness. There was a 
10-to-12–cm hard palpable mass 
overlying the left ilium. The physi-
cal examination was otherwise 
unremarkable. 

Osteosarcoma in a Dog
  
Sarah Boston, DVM, DVSc, DACVS, ACVS Founding 
Fellow of Surgical Oncology
VCA Canada

ANIMAL HEALTH

SARCOMA 
This column co-presents clinical cases in a  
side-by-side format, with the patient—human  
or veterinary—as the primary variable. It is the  
hope of the Clinician’s Brief team that readers will see 
the inherent commonalities in managing cases of similar 
diseases, regardless of species.

The Zoobiquity series is based on Zoobiquity  
by Barbara Natterson-Horowitz and Kathryn Bowers.

Continues on page 62

ZOOBIQUITY

A B

d  FIGURE 1 Axial (A) and coronal (B) CT images from the patient. An aggressive bone lesion 
arising from the left ilium, with extension to the surrounding soft tissues, can be seen.

http://www.cliniciansbrief.com
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Pelvic Chondrosarcoma  
& Hemipelvectomy in a Man
  
Andre R. Spiguel, MD
University of Florida

HUMAN HEALTH

HISTORY
A 36-year-old otherwise healthy 
man with a history of multiple 
hereditary exostoses (MHE) 
noticed a painful mass over the 
right ilium that had slowly enlarged 
over the past year. He was referred 
to a musculoskeletal oncologist and 
presented with previously obtained 
radiographs.

CLINICAL SIGNS
On physical examination, the pat-
ient was pleasant and in no acute dis-
tress. He had a large nonmobile mass 
over the right hemipelvis. He was 
able to ambulate normally without 
any deficits. The rest of the examina-
tion was otherwise unremarkable. 

February 2018  cliniciansbrief.com   61

Continues on page 63

d  FIGURE 1 Anteroposterior radiograph 
showing a large mineralized mass with 
poorly defined margins and a wide zone  
of transition arising from the right ilium 

d  FIGURE 2 Axial CT images showing a large 
mass arising from the right ilium with a 
significant soft-tissue component in both 
the inner and outer tables of the pelvis

http://www.cliniciansbrief.com
http://www.cliniciansbrief.com
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DIAGNOSIS
CBC, serum chemistry profile, and 
urinalysis results were unremark-
able. Three-view thoracic radio-
graphs showed no evidence of 
gross metastatic disease. A CT scan 
of the chest, abdomen, and pelvis 
showed an aggressive bone lesion 
of the left ilium, compatible with 
osteosarcoma, with tumor exten-
sion to the surrounding soft tissue 
(Figure 1, page 60). A full-body 
bone scan was performed. Static 
images were obtained 2 hours after 
intravenous injection of Tc99m-
MDP. There was marked uptake in 
the area of the primary tumor (ie, 
the left ilium). There was also a 
possible metastatic lesion in the 
left costal cartilages; however, 
careful review of the CT scan 
showed that the increased uptake 
of radiopharmaceutical at that site 
was most likely consistent with old 
trauma rather than metastatic dis-
ease (Figure 2).

ANIMAL HEALTH h CONTINUED FROM PAGE 60

ZOOBIQUITY

d  FIGURE 2 Bone scan image from the 
patient. Increased uptake of radiopharma-
ceutical in the left ilium (arrow) and a 
potential lesion in the left costal cartilage 
(oval) can be noted. 

d  FIGURE 3 Intraoperative image of 
ileectomy. The osteotomized ilium is 
grasped with bone-holding forceps after 
disarticulation of the sacroiliac joint. The 
exposed left sacroiliac joint is visible at 
the level of the sacrum (SI).

d  FIGURE 4 Ventrodorsal postoperative 
radiograph showing the removal of the 
affected portion of the left ilium

VIDEO

To view a video of the patient 
ambulating with minimal  
support one day postsurgery, 
visit cliniciansbrief.com/
zoobiquity-sarcoma

TREATMENT 
Left ileectomy and stereotactic radio- 
surgery were suggested to provide 
curative-intent local control of the 
tumor. Palliative radiation was also 
discussed. The owners elected ileec-
tomy and preservation of the left pel-
vic limb; the left ilium was resected 
via sacroiliac disarticulation (Figure 
3), and the left acetabulum and left 
pelvic limb were preserved. Postop-
erative radiographs showed ade-
quate tumor removal (Figure 4). 

OUTCOME
The patient recovered well from 
surgery in the intensive care unit. 
She was managed postoperatively 
with fentanyl (2-5 μg/kg/hr CRI) 
and meloxicam (0.1 mg/kg IV 
q24h). The dog was walking well 
with minimal support within 24 
hours and was discharged 48 hours 
postoperatively on meloxicam  
(0.1 mg/kg PO q24h) and tramadol 
(3 mg/kg PO q8-12h). 

The specimen was inked to assess 
the margins and submitted for 
histopathology. Histopathology 
confirmed a diagnosis of osteosarco-
ma. The mitotic index was 32 mitotic 
figures per 10 high-power (400×) 
fields, with moderate-to-marked 
anisocytosis and anisokaryosis. The 
margins of excision were complete. 
Chemotherapy with single-agent car-
boplatin (6 doses at 300 mg/m2 IV) 
was initiated and was well tolerated 
without complication. At 136 days 
postsurgery, the patient showed no 
evidence of local recurrence or meta-
static disease on pelvic and thoracic 
radiographs, respectively, and was 
ambulating well (see Video). n
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Continues on page 64
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DIAGNOSIS
Previously obtained anteroposte-
rior pelvic radiographs (Figure 1, 
page 61) showed a large, poorly 
defined, mineralized lesion involv-
ing the right ilium. Because of the 
patient’s physical examination 
results, history of MHE, and radio-
graphic findings, a secondary 
chondrosarcoma of the right ilium 
was suspected. Further diagnostic 
evaluation, including a CT scan 
(Figure 2, page 61) and MRI of the 
pelvis, were obtained to further 
characterize the lesion and begin 
surgical planning. 

Because the lungs are the most 
common site of metastasis in cases 
of chondrosarcoma, staging was 
determined via bone scan and chest 
CT, which confirmed that there 
were no other sites of disease. Stag-
ing was determined to be Enneking 
Stage IB; prognosis was good over-
all. Core needle biopsy confirmed 
low-grade chondrosarcoma.   

TREATMENT 
Low-grade secondary chondrosar-
coma with no other sites of disease  
is treated definitively with resection 
when possible. Neoadjuvant treat-
ments (eg, radiation, chemotherapy) 
are of limited value and used only in 
palliation with limited success.1-3 

Because of the patient’s age and good 
prognosis, and no need for adjuvant 
treatment if a negative margin could 
be achieved, reconstruction was 
elected to restore the pelvic ring  
in the setting of an iatrogenic  

HUMAN HEALTH h CONTINUED FROM PAGE 61

d  FIGURE 3 Intraoperative photos obtained before bony cuts. The soft tissues are mobilized 
circumferentially around the mass (A). The microvascular surgeon can be seen harvesting the 
autograft fibula from the ipsilateral leg while the resection is being performed (B). 

d  FIGURE 4 The pelvis after the bony cuts have been made and the specimen removed. A tonsil 
pointing to the sciatic nerve and the superior gluteal artery/vein (A), as well as the important 
structures labeled for orientation (B), can be seen. 

d  FIGURE 5 The specimen after removal d  FIGURE 6 Follow-up anteroposterior 
radiograph of the pelvis with the healed 
fibular autograft 

A

A

B

B
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ZOOBIQUITY

disruption. The right ilium was 
resected by cutting through the sci-
atic notch toward the anterior infe-
rior iliac spine and cutting through 
the sacral ala posteriorly to ensure a 
negative margin (ie, internal hemi-
pelvectomy), which allowed for pres-
ervation of the right acetabulum and 
right hindquarter (Figures 3 and 4, 
previous page). Reconstruction was 
performed using lumbopelvic fixa-
tion and a double-barrel vascular-
ized free fibula autograft harvested 
from the ipsilateral leg (Figure 5, 
previous page). Postoperative radio-
graphs showed resection and recon-
struction (Figure 6, previous page). 

OUTCOME
The patient recovered well from 
surgery. Pain was controlled using 
a standard lumbar epidural imme-
diately postoperatively. Two days 
postoperatively, the patient was 
doing well and the epidural was 
weaned. Through reconstruction 
and stabilization of the pelvic ring, 
the patient’s recovery was signifi-
cantly advanced. He was discharged 
5 days after surgery on oxycodone  
(10 mg PO q4-6h as needed for pain) 
and low-molecular weight heparin 
for thromboprophylaxis. To protect 
his construct, he was made toe-
touch weight bearing for 3 months.  

The patient was seen for surveil-
lance, including radiographs of the 
pelvis and a CT scan of the chest, 
every 3 months for 2 years. At 3 years 
postoperation, surveillance is per-
formed every 4 months, then every 6 
months for years 4 and 5 postopera-
tion. After 5 years postoperation, he 
is considered cured. Because of his 
history of MHE and increased risk 
for subsequent secondary chondro-
sarcomas arising from prior osteo-
chondromas, he will continue to be 
seen every year for clinical examina-
tion, pelvic radiographs, and any 
imaging of painful or enlarging 
osteochondromas. n
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Protein is an essential dietary component for cats and dogs. 
However, questions from pet owners about protein content in 
pet food can cause difficulties for clinicians. This is largely due 
to conflicting recommendations about how much protein is 
needed for certain life stages and specific medical conditions. 
Further, pet owner and veterinary attention is frequently 
drawn to the protein value provided on the food product label, 
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TOP 5 PET FOOD PROTEIN PRINCIPLES
1. The crude protein number on a pet food product label is a 

calculated estimate.
2. Animals require essential amino acids, not protein, from their diet.
3. Protein adequacy can only be assured through standardized 

feeding trials or nutritional review.
4. Pet food protein recommendations are suggested ranges. 
5. Protein recommendations for dogs and cats with various medical 

concerns differ. The decision to adjust dietary protein 
concentration should be based on current protein intake.
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despite lack of a clear understanding about how 
that number is derived or should be communicated.

To have an informative discourse with pet owners 
and improve dietary recommendations, clinicians 
should understand the following 5 important 
points regarding dietary protein. 

1 The crude protein number on a pet 
food product label is a calculated 
estimate. 
Although the term protein is easiest to refer 

to on the product label, this term actually refers  
to a calculated estimate. As such, product labels 
typically list crude protein. 

The protein number (% as fed) is based on a labo-
ratory determination of the total nitrogen content 
of the food, which is then divided by the average 
nitrogen content of proteins (ie, 16%).1 Not all 
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nitrogen content in a food/product is in the form of 
protein; dietary ingredients (eg, carbohydrates, fat, 
fiber, supplements) contain nonprotein nitrogen 
that contributes to the total estimate for crude pro-
tein. Pet food labels typically list only the guaran-
teed minimum crude protein, so this value should 
not be taken as the actual protein content in the 
product. Understanding how the crude protein 
value is determined and expressed on the product 
label should help reduce the emphasis placed on 
this number by pet owners when comparing prod-
ucts or as a determinant of diet quality. 

CONSIDER THIS 

In 2007, a compound called melamine was added  
to wheat gluten and rice protein concentrate to 
presumably raise the crude protein content of those 
ingredients and achieve a higher sale price from 
suppliers.2 Melamine contains 67% nitrogen by 
weight but no protein.3 

2 Animals require essential amino 
acids, not protein, from their diet. 
Specific essential amino acids (not dietary 
protein) are required by each species to 

support growth, maintenance, gestation, and  
lactation and to avoid disease. After consumption 
and digestion of dietary proteins, animals use the 
essential amino acids and synthesize nonessential 
amino acids for serum proteins, muscles, and 
other necessary nitrogenous compounds the body 
requires. The crude protein number on the pet 
food label does not provide any information 
regarding concentration, ratio, or digestibility of 
the essential amino acids in the product. 

It is important for clinicians to understand and 
explain to pet owners that there is no “perfect” 
protein ingredient for dogs or cats. In fact, a vari-
ety of protein ingredients are needed to meet the 
essential amino acid requirements. Therefore, pet 
food products may have individual synthetic 
amino acids (eg, methionine, taurine) added to 

meet unique feline or canine requirements when 
the protein ingredient(s) is low or devoid of essen-
tial amino acids.   

CONSIDER THIS 

A dry pet food with a product label minimum crude 
protein of 35% exceeds that recommended for both 
canine and feline growth; however, if the product 
does not contain the essential amino acid taurine or 
a sufficient concentration of arginine, a puppy will 
do poorly and a kitten will not survive. The crude 
protein number reveals nothing about taurine or 
arginine content. High-protein foods do not 
necessarily meet essential amino acid requirements 
any better than do low-protein foods. 

3 Protein adequacy can only be assured 
through standardized feeding trials or 
nutritional review. 
The nutritional adequacy of a product (and 

its protein) can be evaluated through standardized 
animal feeding trials, which measure protein 
bioavailability. The Association of American Feed 
Control Officials (AAFCO) is often cited for its 
published feeding protocols.4 A food fed for  
6 months as the sole diet to adult dogs (and  
with certain biologic criteria met) is allowed the 
claim of “nutritionally complete and balanced as 
substantiated by feeding studies.”4 Identifying this 
statement on a product label should provide pet 
owners additional assurances regarding overall 
product quality, as it verifies through standardized 
testing that the amino acid content was bioavailable 
and adequate for a healthy pet outcome. None of 
these assurances can be made through the crude 
protein number.

Veterinary nutritionists often disregard the crude 
protein value listed on the pet food product and 
instead focus on amino acid content, which they 
will calculate as a percentage of the essential 
amino acid recommendations suggested by the 
National Research Council (NRC) or AAFCO for 
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the various life stages (growth, gestation/lacta-
tion, maintenance).5 Listing specific amino acid 
information is not possible on pet food labels due 
to space constraints. However, pet food manufac-
turers can choose to list amino acid content online 
or in company product guides. 

4 Pet food protein recommendations 
are suggested ranges.
Dietary protein concentrations recom-
mended by NRC and AAFCO include a 

margin of safety to account for known negative 
ingredient interactions, losses, and bioavailability 
uncertainties across the variety of ingredients 
used by manufacturers.

NRC has 2 types of nutrient recommendations: 
minimum requirements (MR; ie, the amount 
needed if the nutrient is readily bioavailable to the 
animal) and recommended allowances (RA; ie,  
the greater amount needed when bioavailability is 
reduced by known food interactions). The RA value 
is equal to or higher than the MR value; for exam-
ple, although the NRC protein MR for healthy 
adult cats is 40 g/Mcal, the RA is 50 g/Mcal 
because dietary protein sources are not 100%  
bioavailable from the food (Table).

AAFCO, which operates independently of the NRC, 
generally has a wider safety margin on pet food 
protein content for adult dogs and cats (Table).  

Neither NRC nor AAFCO values should be mis-
taken as the minimum requirement for an animal, 
nor should they be interpreted as optimal. Multi-
ple factors can impact desired protein content (eg, 
food digestibility and amino acid content, individ-
ual variation, disease processes), and an under-
standing of terminology and requirements is 
needed before veterinarians make a protein  
determination for a specific patient.

There is a wide range in protein values (15%-60% 
dry matter basis) listed and recommended by vari-
ous pet food companies, even for similar products 
intended for the same life stage and sold by the 

same company.5 These values are typically higher 
than those recommended by NRC and AAFCO, even 
though increased protein is neither better nor is 
there a demonstrated nutritional need for it.

CONSIDER THIS 

A patient with high BUN but normal creatinine (and 
SDMA) and normal kidney function on urinalysis is 
eating an unnecessarily high protein (>30% dry matter 
basis) diet relative to its need. The pet’s BUN indicates 
that the excess dietary protein is being metabolized to 
urea by the liver and then excreted from the body via 
kidneys, demonstrating that feeding excess (ie, 
unneeded) dietary protein is readily eliminated from 
the body within hours of consumption. Because 
protein ingredients are a major determinant of pet 
food price, the unnecessarily high-protein products 
will cost more to feed.

TABLE

CURRENT NRC & AAFCO  
CRUDE PROTEIN RECOMMENDATIONS

NRC Crude 
Protein 
Minimum 
Requirement 
(MR) in g/Mcal

NRC Crude 
Protein 
Recommended 
Allowance (RA)  
in g/Mcal

AAFCO Crude 
Protein
in g/Mcal   

Canine Adult 20 25 45

Canine Growth 45 56 56

Feline Adult 40 50 65

Feline Growth 45 56 75

http://www.cliniciansbrief.com
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5 Protein recommendations for dogs 
and cats with various medical 
concerns differ. The decision to adjust 
dietary protein concentration should 

be based on current protein intake.
In many cases (eg, weight loss, osteoarthritis, 
feline diabetes, feline hyperthyroidism, senior 
pets with decreased protein metabolism), a pro-
tein level above AAFCO recommendations may be 
desirable.6,7 In contrast, there are medical condi-
tions for which protein levels closer to NRC RA or 
MR would be helpful (eg, late-stage liver or renal 
disease).8 Clinicians should understand that for 
any medical condition, increasing or decreasing 
protein intake should be relative to the patient’s 
current protein intake—not relative to NRC or 
AAFCO values. This underscores the significance 
of a dietary history. 

Of importance, neither NRC nor AAFCO recom-
mend specific nutrient levels for medical or 
health-related conditions. Recommended amounts 
of specific nutrients of concern (eg, fat, potassium) 
for medical conditions are typically set by nutri-
tionists and allied specialists and are based on 
known specific disease processes. Thus, the recom-
mended dietary concentrations for particular 
medical conditions will vary among pet food man-
ufacturers and individual specialists. 

For example, low-protein therapeutic diets (eg, 
those marketed for kidney conditions, liver condi-
tions, or uroliths) designed for long-term feeding 
typically are at or above the NRC crude protein 
RA9 and use highly digestible (>80%) ingredients 
with good amino acid profiles (eg, egg, liver, 
whey). This is done intentionally to ensure that 
essential amino acid needs are met while offering 
a lower total nitrogen (ie, crude protein) load to 
reduce impact on various body organs. 
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CONSIDER THIS 

Diets with 10% dry matter protein that are properly 
formulated to first meet the essential amino acid 
needs have been safely fed to dogs for decades with 
poor kidney or liver function (eg, IRIS Stage 4, 
Dalmatians with urate urolithiasis, dogs with hepatic 
encephalopathy).

Conclusion

There is no single “perfect” protein value for all 
pets or life stages. The following tips and an aware-
ness of concurrent medical concerns can help 
guide an appropriate veterinary team response to 
common pet owner queries about protein needs:
h  Suggest a range of crude protein values rather 

than a specific number based on the pet’s life 
stage according to NRC (RA) or AAFCO recom-
mendations. It may be helpful to emphasize to 
pet owners that high protein intake has not been 
shown to be medically superior in healthy pets. 
High dietary protein intake does not increase 
muscle mass in the absence of exercise.

h  Explain the difference between food products 
that meet current recommendations through 
feeding trials and nutritional review versus 
through those said to meet nutrient levels 
through analytical methods.

h  Examine the patient, noting the current diet’s 
crude protein value, and assess muscle mass and 
serum total protein, albumin, WBC and RBC 
counts, and hemoglobin. This information (if 
within normal limits) will suggest adequate  
protein intake.

In addition, asking pet owners about their concerns 
regarding protein concentrations can lead to fur-
ther discussion about nutrition and will emphasize 
the shared goal of maximizing pet health. n

See page 65 for references.
Drs. Remillard and Evason are also advisors  
with Rayne Clinical Nutrition.
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QUIZ: 

Re-Emerging Infectious  
Diseases in Dogs
Jonathan Dear, DVM, DACVIM (SAIM)
University of California, Davis

WEB EXCLUSIVE h INFECTIOUS DISEASE & ZOONOSES h PEER REVIEWED

Recognizing infectious 
diseases can be challenging, 
as clinical signs and 
laboratory findings are often 
similar among diseases 
and may mimic neoplastic 
and/or immune-mediated 
disease. The cases presented 
here illustrate how some 
uncommon but re-emerging 
infectious diseases can be 
identified rapidly and treated 
appropriately.

TO TAKE A QUIZ ABOUT THIS 
AND OTHER SIMILAR CASES, 
VISIT cliniciansbrief.com/
quiz-re-emerging-infectious- 
diseases-dogs

CASE 1
A 3-year-old neutered male crossbreed sighthound is presented with a week-long his-
tory of lethargy and progressive loss of appetite. The dog was recently adopted from a 
shelter in the Los Angeles area and appeared healthy at adoption. He received all core 
vaccinations and was neutered while under the care of the shelter.

On physical examination, pale mucous membranes with pinpoint petechiae are 
observed. Abdominal palpation reveals moderate splenomegaly. The remainder of the 
examination is within normal limits. CBC results reveal normal values for lymphocytes, 
monocytes, eosinophils, and basophils. However, several parameters are outside ref-
erence ranges (Table). n

TABLE

PARAMETERS OUTSIDE REFERENCE RANGES

Parameter Value Reference Range

Hematocrit (%) 28.3 40-55

MCV (fL) 87.6 65-75

MCHC (g/dL) 29.7 33-36

WBC (cells/µL) 3460 6000-13 000

Neutrophils (cells/µL) 1592 3000-10 500

Platelets (cells/µL) 85 000 150 000-400 000

MPV (fL) 23 7-13
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5-dihydro-5-(trifluoromethyl)-3-isoxazolyl]-N-[2-oxo-2-[(2,2,2-trifluoroethyl)amino]ethyl. 
Indications:
NexGard kills adult fleas and is indicated for the treatment and prevention of flea infestations (Ctenocephalides felis), and 
the treatment and control of Black-legged tick (Ixodes scapularis), American Dog tick (Dermacentor variabilis), Lone Star tick 
(Amblyomma americanum), and Brown dog tick (Rhipicephalus sanguineus) infestations in dogs and puppies 8 weeks of age 
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Dosage and Administration:
NexGard is given orally once a month, at the minimum dosage of 1.14 mg/lb (2.5 mg/kg).
Dosing Schedule:

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

1Number of dogs in the afoxolaner treatment group with the identified abnormality.
2Number of dogs in the control group with the identified abnormality. 
In the US field study, one dog with a history of seizures experienced a seizure on the same day after receiving the first 
dose and on the same day after receiving the second dose of NexGard. This dog experienced a third seizure one week after 
receiving the third dose. The dog remained enrolled and completed the study. Another dog with a history of seizures had 
a seizure 19 days after the third dose of NexGard. The dog remained enrolled and completed the study. A third dog with a 
history of seizures received NexGard and experienced no seizures throughout the study. 
To report suspected adverse events, for technical assistance or to obtain a copy of the MSDS, contact Merial at 1-888-637-
4251 or www.merial.com/NexGard. For additional information about adverse drug experience reporting for animal drugs, 
contact FDA at 1-888-FDA-VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.
Mode of Action:
Afoxolaner is a member of the isoxazoline family, shown to bind at a binding site to inhibit insect and acarine ligand-gated 
chloride channels, in particular those gated by the neurotransmitter gamma-aminobutyric acid (GABA), thereby blocking pre- 
and post-synaptic transfer of chloride ions across cell membranes. Prolonged afoxolaner-induced hyperexcitation results in 
uncontrolled activity of the central nervous system and death of insects and acarines. The selective toxicity of afoxolaner 
between insects and acarines and mammals may be inferred by the differential sensitivity of the insects and acarines’ 
GABA receptors versus mammalian GABA receptors.
Effectiveness:
In a well-controlled laboratory study, NexGard began to kill fleas four hours after initial administration and demonstrated >99% 
effectiveness at eight hours. In a separate well-controlled laboratory study, NexGard demonstrated 100%
effectiveness against adult fleas 24 hours post-infestation for 35 days, and was ≥ 93% effective at 12 hours post-infestation 
through Day 21, and on Day 35. On Day 28, NexGard was 81.1% effective 12 hours post-infestation. Dogs in both the treated 
and control groups that were infested with fleas on Day -1 generated flea eggs at 12- and 24-hours post-treatment (0-11 
eggs and 1-17 eggs in the NexGard treated dogs, and 4-90 eggs and 0-118 eggs in the control dogs, at 12- and 24-hours, 
respectively). At subsequent evaluations post-infestation, fleas from dogs in the treated group were essentially unable to 
produce any eggs (0-1 eggs) while fleas from dogs in the control group continued to produce eggs (1-141 eggs).
In a 90-day US field study conducted in households with existing flea infestations of varying severity, the effectiveness of 
NexGard against fleas on the Day 30, 60 and 90 visits compared with baseline was 98.0%, 99.7%, and 99.9%, respectively.  
Collectively, the data from the three studies (two laboratory and one field) demonstrate that NexGard kills fleas before they 
can lay eggs, thus preventing subsequent flea infestations after the start of treatment of existing flea infestations. 
In well-controlled laboratory studies, NexGard demonstrated >97% effectiveness against Dermacentor variabilis, >94% 
effectiveness against Ixodes scapularis, and >93% effectiveness against Rhipicephalus sanguineus, 48 hours post-infestation for 
30 days. At 72 hours post-infestation, NexGard demonstrated >97% effectiveness against Amblyomma americanum for 30 days.
Animal Safety:
In a margin of safety study, NexGard was administered orally to 8 to 9-week-old Beagle puppies at 1, 3, and 5 times the 
maximum exposure dose (6.3 mg/kg) for three treatments every 28 days, followed by three treatments every 14 days, for 
a total of six treatments. Dogs in the control group were sham-dosed. There were no clinically-relevant  effects related to 
treatment on physical examination, body weight, food consumption, clinical pathology (hematology, clinical chemistries, or 
coagulation tests), gross pathology, histopathology or organ weights. Vomiting occurred throughout the study, with a similar 
incidence in the treated and control groups, including one dog in the 5x group that vomited four hours after treatment.
In a well-controlled field study, NexGard was used concomitantly with other medications, such as vaccines, anthelmintics, 
antibiotics (including topicals), steroids, NSAIDS, anesthetics, and antihistamines. No adverse reactions were observed 
from the concomitant use of NexGard with other medications. 
Storage Information:
Store at or below 30°C (86°F) with excursions permitted up to 40°C (104°F).
How Supplied:
NexGard is available in four sizes of beef-flavored soft chewables: 11.3, 28.3, 68 or 136 mg afoxolaner. Each chewable size 
is available in color-coded packages of 1, 3 or 6 beef-flavored chewables.
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 Body Afoxolaner Per Chewables
 Weight Chewable (mg) Administered
 4.0 to 10.0 lbs. 11.3 One
 10.1 to 24.0 lbs. 28.3 One
 24.1 to 60.0 lbs. 68 One
 60.1 to 121.0 lbs. 136 One
 Over 121.0 lbs. Administer the appropriate combination of chewables

  N1 % (n=415) N2 % (n=200)
 Vomiting (with and without blood) 17 4.1 25 12.5
 Dry/Flaky Skin 13 3.1 2 1.0
 Diarrhea (with and without blood) 13 3.1 7 3.5
 Lethargy 7 1.7 4 2.0
 Anorexia 5 1.2 9 4.5

Treatment Group
Afoxolaner Oral active control
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4 RED LIGHT, GREEN LIGHT page 46
 In cases of canine tracheal collapse for which 
antibiotic treatment is indicated, which of the  
following antibiotics would not be an appropri-
ate first-line choice?
A. Trimethoprim/sulfadiazine
B. Cephalexin
C. Doxycycline
D. Azithromycin

5 TOP 5 page 67
 The protein number (% as fed) on a food  
product label:
A. Is the actual protein content in the product
B.  Is based on the Association of American Feed 

Control Officials feeding trials
C.  Is based on a laboratory determination of the 

total nitrogen content of the food divided by 
the average nitrogen content of proteins

D.  Helps owners determine the quality of the 
product

THIS MONTH’S QUESTION ...WE ASKED ...
What does your practice recommend for  
frequency of wellness visits?

YOU ANSWERED ...
A. Once a year ............................................32%
B. Twice a year .......................................... 23%
C. Depends on age of the pet .................45%
D.  No recommendation  

independent of vaccines ....................... 0%

Which anesthetic complication do  
you encounter most frequently?
A. Hypotension
B. Hypothermia
C. Abnormal heart rate
D. Hypoventilation
E. Difficult recovery

Go to cliniciansbrief.com to weigh in.

1: A 2: B 3: D 4: B 5: C

1 PROCEDURES PRO page 14
 When taking patient history, which would be 
considered a closed-ended question?
A. “When did you first notice the problem?”
B. “Tell me what changes you have noticed.”
C.  “What happened when you tried the first 

prescription medication?”
D.  “Describe the behaviors you see during these 

episodes.”

2 DIAGNOSTIC/MANAGEMENT TREE page 26
 Which of the following might cause acute nasal 
discharge with concurrent neurologic signs in a 
dog? 
A. Mycoplasma cynos
B. Canine distemper virus
C. Canine pneumovirus
D. Streptococcus zooepidemicus

3 COMPARATIVE IMAGERY page 30
 In cats and dogs, orbital masses are neoplastic 
approximately what percentage of the time?
A. 28%
B. 38%
C. 48%
D. 58%

http://www.cliniciansbrief.com
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RECOMBITEK® Oral Bordetella is designed 
for effective protection against B. bronchiseptica. 

A fast, simple experience 
for everyone involved.
•  Ergonomic pipette applicator pre-fi lled with 

diluent makes for easy reconstitution

•  Unique fl ip-top vaccine vial 
cap makes removal a snap

•  No needle required

Dogs take enough risks on their own. 
Reduce their risk the easy way.

Bordetella vaccination that’s… 

Stressless
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