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rate of recurring feline idiopathic cystitis (FIC) signs by 89%1 
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help manage stress, a known risk factor for FIC3,4
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JULIE ALLEN, BVMS, MS, MRCVS, DACVIM (SAIM), 
DACVP, is a former clinical assistant professor of clinical 
pathology at Cornell University. She earned her veteri-
nary degree from University of Glasgow and her MS from 
Iowa State University, where she completed a rotating 
internship in small animal medicine and surgery and a 
residency in small animal internal medicine. She also 
completed a residency in clinical pathology at North Car-
olina State University. Dr. Allen focuses on cachexia/
anorexia, endocrinology, and hepatobiliary and pancre-
atic disease and has committed her career to improving 
the diagnosis of disease.
differential diagnosis page 10

MARY SARAH BERGH, DVM, MS, DACVS, DACVSMR, is 
an affiliate associate professor at Iowa State University 
and a veterinary surgeon at Edinger Surgical Options in 
Madison, Wisconsin. She earned her DVM from Univer-
sity of Wisconsin–Madison and her MS from The Ohio 
State University, where she also completed a small animal 
surgery residency. Dr. Bergh also completed an internship 
at University of Pennsylvania. Her interests include 
canine sporting injuries, fracture management, joint 
replacement, treatments for cruciate ligament disease, 
and physical rehabilitation. 
consult the expert page 61

SARAH BOSTON, DVM, DVSc, DACVS, ACVS Founding 
Fellow of Surgical Oncology, ACVS Founding Fellow of 
Oral & Maxillofacial Surgery, is the veterinary surgical 
oncologist at VCA Canada, 404 Veterinary Emergency 
and Referral Hospital in Newmarket, Ontario, and an 
adjunct faculty member at University of Guelph. She 
earned her DVM from Western College of Veterinary 
Medicine in Saskatoon, Saskatchewan, and completed a 
small animal rotating internship at University of Guelph 
the following year. Dr. Boston completed a residency and 
DVSc in small animal surgery at University of Guelph 
and completed a fellowship in surgical oncology at Colo-
rado State University. She was on the faculty at Univer-
sity of Guelph for 5 years before becoming an associate 
professor of surgical oncology at University of Florida for 
5 years. Dr. Boston started the surgical oncology service 
at VCA Canada, 404 Veterinary Emergency and Referral.
consult the expert page 25
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(florfenicol, terbinafine, mometasone furoate) 
Otic Solution

Antibacterial, antifungal, and anti-inflammatory
For Otic Use in Dogs Only

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

DESCRIPTION:
CLARO® contains 16.6 mg/mL florfenicol, 14.8 mg/mL terbinafine (equivalent to 
16.6 mg/mL terbinafine hydrochloride) and 2.2 mg/mL mometasone furoate. Inactive 
ingredients include purified water, propylene carbonate, propylene glycol, ethyl alcohol, 
and polyethylene glycol.

INDICATIONS:
CLARO® is indicated for the treatment of otitis externa in dogs associated with 
susceptible strains of yeast (Malassezia pachydermatis) and bacteria (Staphylococcus 
pseudintermedius).

DOSAGE AND ADMINISTRATION:
Shake before use.
CLARO® should be administered by veterinary personnel.
Administer one dose (1 dropperette) per affected ear. The duration of effect should 
last 30 days.

1.  Clean and dry the external ear canal before administering the product.
2.  Verify the tympanic membrane is intact prior to administration.
3. Remove single dose dropperette from the package.
4.  While holding the dropperette in an upright position, remove the cap 

from the dropperette.
5.  Turn the cap over and push the other end of the cap onto the tip of the 

dropperette.
6.  Twist the cap to break the seal and then remove cap from the 

dropperette.
7. Screw the applicator nozzle onto the dropperette.
8.  Insert the tapered tip of the dropperette into the affected external ear canal 

and squeeze to instill the entire contents (1 ml) into the affected ear.
9.  Gently massage the base of the ear to allow distribution of the solution.

10. Repeat with other ear as prescribed.
Cleaning the ear after dosing may affect product effectiveness.
CONTRAINDICATIONS:
Do not use in dogs with known tympanic membrane perforation (see PRECAUTIONS).
CLARO® is contraindicated in dogs with known or suspected hypersensitivity to 
florfenicol, terbinafine hydrochloride, or mometasone furoate.

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 florfenicol, terbinafine 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 not been 
evaluated. The integrity of the tympanic membrane should be confirmed before 
administering the product. Reevaluate the dog if hearing loss or signs of vestibular 
dysfunction are observed during treatment. Use of topical otic corticosteroids has been 
associated with adrenocortical suppression and iatrogenic hyperadrenocorticism in 
dogs (see ANIMAL SAFETY).
Use with caution in dogs with impaired hepatic function (see ANIMAL SAFETY).
The safe use of CLARO® in dogs used for breeding purposes, during pregnancy, or in 
lactating bitches has not been evaluated. 

ADVERSE REACTIONS:
In a field study conducted in the United States (see EFFECTIVENESS), there were no 
directly 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 for animal drugs, contact 
FDA at 1-888-FDA-VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.

PHARMACOLOGY:
CLARO® Otic Solution is a fixed combination of three active substances: florfenicol 
(antibacterial), terbinafine (antifungal), and mometasone furoate (steroidal  
anti-inflammatory). Florfenicol is a bacteriostatic antibiotic which acts by inhibiting 
protein synthesis. Terbinafine is an antifungal which selectively inhibits the 
early synthesis of ergosterol. Mometasone furoate is a glucocorticosteroid with  
anti-inflammatory activity.

MICROBIOLOGY:
The compatibility and additive effect of each of the components in CLARO® solution 
was demonstrated in a component effectiveness and non-interference study. An 
in vitro study of organisms collected from clinical cases of otitis externa in dogs 
enrolled in the clinical effectiveness study determined that florfenicol and terbinafine 
hydrochloride inhibit the growth of bacteria and yeast commonly associated with 
otitis externa in dogs. No consistent synergistic or antagonistic effect of the two 
antimicrobials was demonstrated. The addition of mometasone furoate to the 
combination did not impair antimicrobial activity to any clinically significant extent.
In a field study (see EFFECTIVENESS), at least 10 isolates from successfully treated 
cases were obtained for S. pseudintermedius and M. pachydermatis.

EFFECTIVENESS:
In a well-controlled, double-masked field study, CLARO® was evaluated against a 
vehicle control in 221 dogs with otitis externa. One hundred and forty six dogs were 
treated with CLARO® and 75 dogs were treated with the vehicle control. All dogs 
were evaluated for safety. Treatment (1 mL) was administered once on Day 0 to the 
affected ear(s). Prior to treatment, the ear(s) was cleaned with saline. The dogs were 
evaluated on Days 0, 7, 14, and 30. Blood work and urinalysis were obtained on Day 0  
pre-treatment and Day 30 at study completion. Four clinical signs associated with otitis 
externa were evaluated: erythema, exudate, swelling, and ulceration. Success was 
based on clinical improvement at Day 30. Of the 183 dogs included in the effectiveness 
evaluation, 72.5% of dogs administered CLARO® solution were successfully treated, 
compared to 11.1% of the dogs in the vehicle-control group (p=0.0001).

ANIMAL SAFETY:
In a target animal safety study, CLARO® was administered aurally to 12-week-old Beagle 
puppies (4 dogs/sex/group) at 0X, 1X, 3X, and 5X the recommended dose once every 2 
weeks for a total dosing period of 28 days (3 times the treatment duration). No clinically 
relevant treatment-related findings were noted in hearing tests, body weight, weight 
gain, or food consumption. CLARO® administration was associated with post-treatment 
ear wetness or clear aural exudate, increased absolute neutrophil count, decreased 
absolute lymphocyte and eosinophil counts, suppression of the adrenal cortical 
response to ACTH-stimulation, decreased adrenal weight and atrophy of the adrenal 
cortex, increased liver weight with hepatocellular enlargement/cytoplasmic change, 
and decreased thymus weight. Other potentially treatment-related effects included mild 
changes to AST, total protein, inorganic phosphorus, creatinine, and calcium.

STORAGE INFORMATION:
Store between 20°C – 25°C (68°F – 77°F), excursions are permitted 15°C – 30°C 
(59°F – 86°F).

HOW SUPPLIED:
CLARO® solution is supplied in a single-use dropperette in a blister. Each dropperette 
contains one 1 mL dose.
CLARO® is available in cartons of two, ten, or twenty dropperettes.

Manufactured for
Bayer HealthCare LLC, Animal Health Division
P.O. Box 390 Shawnee Mission, Kansas  66201 USA.
Bayer, the Bayer Cross and CLARO are registered trademarks of Bayer
© 2018 Bayer
NADA 141-440, Approved by FDA
LV1802
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AUDREY K. COOK, BVM&S, MRCVS, MS, DACVIM (SAIM), DECVIM-CA, 
DABVP (Feline), is a professor of small animal internal medicine and the  
co-chief of the medicine section at Texas A&M University. She is one of only a  
few board-certified internists with additional recognition as a specialist in feline 
practice by the American Board of Veterinary Practitioners. Dr. Cook’s interests 
include endocrinology, gastroenterology, and interventional radiology. She 
speaks extensively and has published more than 50 peer-reviewed articles.
top 5 page 31

WILLIAM T. G. HAWKER, BVSc, MANZCVS (Small Animal Surgery), is  
currently working on an internship at Ontario Veterinary College in Ontario, 
Canada. He earned his BVSc from University of Sydney. Dr. Hawker is a  
member of the Australian and New Zealand College of Veterinary Scientists, 
and his interest is in small animal surgery.
case in point page 67

DEBORAH E. LINDER, DVM, MS, DACVN, is a veterinary nutritionist at Cum-
mings School of Veterinary Medicine at Tufts University, where she earned 
her DVM. She is also the codirector of the Tufts Institute for Human–Animal 
Interaction. She has spoken at national and international conferences and  
has authored articles for numerous publications. Dr. Linder’s clinical interests 
include obesity management, effective pet owner education, and human–animal 
interaction. Her research focuses on safe and effective weight-loss strategies for 
pets, as well as the effects of obesity on pet and human well-being.
consult the expert page 12

AMEET SINGH, DVM, DVSc, DACVS (Small Animal), is an associate professor 
and small animal surgeon at Ontario Veterinary College, where he also  
completed an internship and surgical residency. Dr. Singh earned his DVM 
from University of Prince Edward Island in Charlottetown, Prince Edward 
Island. His primary research interests include minimally invasive surgery  
and surgical site infections. 
case in point page 67

J. SCOTT WEESE, DVM, DVSc, DACVIM, is the editor in chief of Clinician’s 
Brief. He is also the chief of infection control at Ontario Veterinary College in 
Ontario, Canada, and a veterinary internist and microbiologist. Dr. Weese’s 
research interests are infectious and zoonotic disease, particularly of compan-
ion animals, as well as infection control, staphylococcal infections, Clostrid-
ium difficile infection, and antimicrobial therapy. He holds a Canada Research 
Chair in zoonotic disease.
case in point page 67 n
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Silent Partners Invest in Veterinary Clinics
Monetize a Portion of Your Most Valuable Asset

• Retain Partial Ownership
• Get Cash Now by Selling a Percentage of Your Practice

•  Continue Leading Your Team Under Your Unique Brand

Silent Partners provide doctors with the resources of a larger group, 
including marketing, buying power, management resources and growth capital. 

You also have a known exit when you are ready to retire in five or fifty years.

Great practices are still achieving above-market values during the crisis. 
We are not an aggregator. We are trusted experts with proven healthcare industry success.

We help you find the right partner who fits your culture while maximizing your value.

Visit LargeVeterinaryPracticeSales.com to register for the next webinar.
Call 844-693-6792 or email Brief@LVPSemail.com to arrange 

a confidential discussion with an LVPS principal.
You might be surprised…

LVPS
Large Veterinary Practice Sales

Monetize All or Part 
of Your Clinic

www.LargeVeterinaryPracticeSales.com
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What bizarre fact have you 
discovered during this 
pandemic? 
“Our phone system does not have enough 
lines!”—Elena R

“A dog without their owner is 1,000,000× 
more likely to poop in the examination room, 
sometimes multiple times.”—Amanda P

“Body language is important when talking 
to pet owners; it is difficult to communicate 
solely by phone.”—Krystal D

“Everybody’s car is white!”—Linda G

“Nail trims are the most essential service 
we provide as an industry.”—Trenton M

Do you recommend 
fine-needle 
aspiration for every 
mass prior to surgical 
removal? 

How do you usually 
satisfy the majority 
of your CE 
requirements?

WE ASKED …

42%
No

58%
Yes

38%
Online courses

62%
In-person

conferences
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Contains 10 billion colony forming units.

Contains 7 strains of bacteria for a higher likelihood of colonization.

Contains prebiotics to encourage growth of beneficial probiotics.

Yeast-based probiotic not affected by antibiotics.

Contains 10 billion CFUs of Saccharomyces boulardii.

With beta-glucan for immune health support.

ONE STRAIN MAY NOT FIT ALL

CONTACT YOUR 
NUTRAMAX REPRESENTATIVE 
OR VISIT VET-EZ-ORDER.COM

*Source: Survey conducted among small animal veterinarians who recommended animal supplements.

THE #1 VETERINARIAN 
RECOMMENDED 

SUPPLEMENT COMPANY*

010.1438.01

www.nutramaxlabs.com
www.vet-ez-order.com
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Vetoryl is a registered trademark of Dechra Limited. Dechra is a registered trademark of Dechra Pharmaceuticals PLC.

To order, please contact your Dechra representative or call (866) 683-0660.
For full prescribing information please visit www.dechra-us.com.

24-hour Veterinary Technical Support available (866) 933-2472.
Nonurgent Technical Support available via email support@dechra.com.

01AD-VET50167-0220

Treat Their Hyperadrenocorticism.
Help Restore Their Vitality.

VETORYL Capsules are the only FDA-approved treatment for pituitary-
dependent and adrenal-dependent hyperadrenocorticism in dogs
(Cushing’s syndrome). They contain the active ingredient trilostane, 
which blocks the excessive production of cortisol.

As with all drugs, side effects may occur. In � eld studies and post-approval experience, the 
most common side effects reported were: anorexia, lethargy/depression, vomiting, diarrhea, 
elevated liver enzymes, elevated potassium with or without decreased sodium, elevated BUN, 
decreased Na/K ratio, hypoadrenocorticism, weakness, elevated creatinine, shaking, and renal 
insuf� ciency. In some cases, death has been reported as an outcome of these adverse events. 
VETORYL Capsules are not for use in dogs with primary hepatic or renal disease, or in pregnant 
dogs. Refer to the prescribing information for complete details or visit www.dechra-us.com.

See page 11 for product information summary.
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Diagnosis & Treatment 
of Dental Disease
This course reviews diagnostic and 
treatment recommendations for 
dental lesions, from root to crown. 
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Dr. Vogelsang
Jessica Vogelsang, DVM, CVJ, 
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Thrombocytopenia
Julie Allen, BVMS, MS, MRCVS, DACVIM (SAIM), DACVP

DIFFERENTIAL DIAGNOSIS h INTERNAL MEDICINE h PEER REVIEWED

* The pathogenesis of thrombocytopenia is often multifactori-
al. Thrombocytopenia associated with neoplasia, infectious 
disease, liver disease, and drug administration often has a 
complex mechanism with multiple contributing factors. 

Following are differential 
diagnoses for patients presented 
with thrombocytopenia.*

h  Breed-associated inherited macro- 
thrombocytopenia 

  • Cavalier King Charles spaniels
  • Norfolk and cairn terriers
  • Identified sporadically in:
  –Bichons frises 
  –Boxers 
  –Chihuahuas 
  –Cocker spaniels 
  –English toy spaniels 
  –Havanese 
  –Jack Russell terriers 
  –Labradoodles 
  –Labrador retrievers
  –Maltese
  –Poodles 
  –Shih tzus
  •  Inherited macrothrombocytopenia 

resulting from May-Hegglin anomaly 
(rare; reported in a pug crossbreed)

h  Breed-associated thrombocytopenia
  • Akitas
  • Greyhounds
  •  Other sight hounds (eg, whippets, deer-

hounds)
h Decreased platelet production
  •  Acquired immune-mediated amega-

karyocytic thrombocytopenia 
  •  Aplastic anemia/bone marrow panhypo-

plasia 
  – Drug-associated effect (eg, chemother-

apeutic, estrogen, griseofulvin [cats], 

chloramphenicol, sulfadiazine)
  – Infectious cause (eg, canine parvovirus, 

feline panleukopenia virus, FeLV, 
chronic Ehrlichia canis infection)

  – Other less common cause (eg, exposure 
to radiation, chemicals, mycotoxins, 
plant toxins)

  •  Cyclic hematopoiesis in gray collies (ie, 
gray collie syndrome)

  •  Myelophthisis (eg, myelofibrosis; lym-
phoid, myeloid, or metastatic neoplasia)

h  Dilutional thrombocytopenia (eg, after 
massive transfusion, particularly of 
platelet-poor products)

h Gestational thrombocytopenia 
  • Occurs in humans, cows, and mice
  • May occur in dogs and cats 
h Increased platelet consumption
  •  Disseminated intravascular coagulation
  • Envenomation (eg, snake bite)
  •  Thrombotic microangiopathy (eg, throm-

bocytopenic thrombotic purpura, hemo-
lytic uremic syndrome)

  • Vasculitis
h Increased platelet loss
  •  Hemorrhage (eg, secondary to anticoag-

ulant rodenticide toxicity or trauma)
h Increased platelet sequestration
  •  Splenomegaly (eg, due to hypersplenism 

secondary to portal hypertension)
  •  Splenomegaly ± hepatomegaly (eg, 

hypothermia, endotoxemia)
  • Other blood pooling

FOR MORE
Find more Differential 
Diagnosis lists in 
upcoming issues of  
Clinician’s Brief and on  
cliniciansbrief.com
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h Platelet destruction
  •  Immune-mediated thrombocytopenia
  – Primary (ie, no underlying disease identified)
  – Secondary (eg, infection, neoplasia, drug-associated effect)
  •  Non-immune–mediated platelet destruction, often due to infection 

(eg, rickettsial disease [eg, anaplasmosis, ehrlichiosis]), protozoal 
infection (eg, babesiosis), drugs, or neoplasia 

  – Hemophagocytic syndrome or lymphohistiocytosis
h  Pseudothrombocytopenia, possibly due to:  
  • EDTA 
  – Platelet satellitism and/or phagocytosis
  •  Overlap in size between RBCs and platelets (depending on methodol-

ogy of platelet enumeration)
  •  Platelet clumping (especially in cats) n
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A ntemortem diagnosis of 
pancreatic disease is a 
challenge. Histopathol-

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

Addressing questions from owners 
regarding whether a food is safe 
 and meets their pet’s needs can 

be challenging and time-consuming,  
as there is a significant amount of 
misinformation available. Although 
pet food labels and manufacturer 
websites can contain useful information, 
providing owners specific guidance 
on terms and regulations, such as 
Association of American Feed Control 
Officials (AAFCO) guidelines and what 
they mean when placed on pet food 
labels, may be essential to patient care. 
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Beyond the basics of pet food regulation, owners 
should be educated on obtaining information from 
manufacturers to determine the ideal food for their 
pet, such as quality control, level of testing, and 
expertise behind food formulations. Gathering  
as much information as possible about the food  
and manufacturer can help guide conversations. 

Criteria for Determining 
Nutritional Adequacy 
The WSAVA Global Nutrition Committee’s nutrition 
toolkit provides a stepwise approach to selecting 
high-quality food through a series of questions  
for owners to ask manufacturers.1 Examples of  
the criteria and questions used to determine high- 
quality pet food are explained below. 

Identifying a Responsible Company
Many manufacturers offer a wide spectrum of 
nutritional expertise; some companies market 
based on the perception that cost equals quality. 
However, the manufacturers that follow the 
WSAVA Global Nutrition Guidelines are not  
necessarily those with the most expensive food.

A few example questions from the WSAVA  
guidelines that pet owners should ask include1:  

h  Does the manufacturer employ at least one 
full-time, qualified nutritionist (ie, has a PhD 
in animal nutrition and/or is a veterinarian 
and certified by the American College of  
Veterinary Nutrition)? Asking about full-time 
employment is important, as companies need 
the continued expertise of a nutritionist to 
ensure ongoing quality throughout production.

h  What are the qualifications of the person who 
formulates the food (if not the nutritionist)? 
Although the qualifications noted above are 
ideal, there is a wide range of experience and 
expertise between someone with a PhD and 
someone with no prior formal training, and ask-
ing this question can help clarify the level of 
expertise of the person formulating the pet food.  

Assessing the Quality of Food Testing
Clinicians should remind owners that their pet 
needs nutrients—not ingredients—and the effects 
of processing (or not processing) the food, interac-
tions between ingredients, and the extent of test-
ing for bioavailability and digestibility should be 
considered. Not every manufacturer can perform 
extensive testing, but those that do can provide 
more information on nutritional adequacy. Larger 
manufacturers may have more resources to pro-
vide stringent quality-control protocols and 
employ expert nutritionists and food scientists. 
For example, a study evaluating thiamine defi-
ciency in commercially available foods showed 
that foods from smaller companies are more likely 
to have lower thiamine levels as compared with 
foods from larger companies.2   However, this infor-
mation should not be assumed, and there is no 
official definition of a large company, so owners 
should contact manufacturers to ask about their 
quality-control methods and testing. Suggested 
questions include1: 

h  What quality control measures are in place? 
Strict quality-control measures are critical to 
ensuring safe, consistent, and nutritious food. 
These measures can vary widely among manufac-
turers but should include certification of their 
procedures by the Global Food Safety Initiative, 
Hazard Analysis and Critical Control Points, 
and/or American Feed Industry Association; 
testing of ingredients and end products for 
nutrient content, pathogens, and toxins; and 
supplier audits.

h  What kind of product research has been con-
ducted, and have the results been published 
in peer-reviewed journals? Feeding trials or 
further evaluation of a food after being fed to 
the intended species provide the most informa-
tion about the food’s bioavailability and digest-
ibility. Foods may be on the market without 
having undergone more than a computer formu-
lation or analysis, neither of which assesses  
bioavailability. 

www.cliniciansbrief.com
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Evaluating the Label
Every food, excluding treats, should have an 
accompanying AAFCO statement that describes 
whether the food is complete and balanced and  
the life stage for which it is appropriate. Only 
foods that are labeled as complete and balanced by 
AAFCO feeding trials have been evaluated in live 
animals (vs laboratory analysis). Three important 
things can be determined by these statements3:

1 Is the food complete and balanced? If not, 
the food label will state (often in small 
print) that the product is only intended  
for intermittent or supplemental feeding. 

This means the food does not have all essential 
nutrients; owners should not feed this to their  
pet unless otherwise instructed by a clinician  
(eg, therapeutic diets). 

2 How did the company determine the 
food is complete and balanced? Compa-
nies can either perform noninvasive feed-
ing trials (AAFCO feeding trials last 6 

months) or an analysis of their product to deter-
mine the food is complete and balanced. Foods 
that have undergone feeding trials will carry a 
statement confirming that feeding tests or trials 
using AAFCO procedures substantiate the food 
provides complete and balanced nutrition; foods 
that have undergone nutritional analysis only will 
carry a statement that the food is formulated to 
meet AAFCO nutrient profiles. Ideally, companies 
should test food using both methods to ensure it is 
safe and perform longer trials to ensure long-term 
safety and adequacy. 

3 For what life stage does the food provide 
complete and balanced nutrition? 
AAFCO provides nutrient profiles and 
feeding trial requirements for growth  

(differentiated by breeds expected to weigh more 
or less than 70 lb [32 kg] at adult weight), repro-
duction, and adult maintenance. There are no 
guidelines for senior animals. Foods labeled for  

Not every manufacturer  
can perform extensive 
testing, but those that  
do can provide more 
information on  
nutritional adequacy.

all life stages must meet minimum levels for both 
growth and adult maintenance.

Evaluating for Cautions
Owners should be instructed to look for compa-
nies that produce high-quality products and use 
evidence from peer-reviewed studies as opposed to 
companies that focus on negative traits of other 
pet food companies. Owners should also watch for 
a lack of nutritional knowledge, including promul-
gating assumptions that human nutrition applies 
to cats and dogs. An example might be adding 
ingredients that are potentially toxic to animals 
(eg, onion, garlic). Another caution to advise pet 
owners against might be a nutritionally incom-
plete food (ie, with an AAFCO statement denoting 
supplemental or intermittent feeding only) mar-
keted in way that implies it provides a pet the 
nutrition it needs.  

Communication Tips
There is more to understand about optimal  
nutrition for companion animals, and owners may 
easily become frustrated and confused by contra-
dictory information. Using a follow-the-evidence 
communication style allows recommendations to 
change as more information becomes available 

AAFCO = Association of American Feed Control Officials 
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and promotes a team-based approach between  
clinicians and owners to determine what is  
best for a pet. The author suggests conveying  
the following communication points:

h  There are no good or bad foods—just foods  
with more available information.

h  Food without testing is not “bad,” but its  
adequacy is unknown.

h  An informed consumer is one who is familiar 
with all the testing a company conducts on a 
food. 

For owners who may feel overwhelmed, the Pet 
Nutrition Alliance’s Dare to Ask project provides 
many manufacturers’ answers to the WSAVA 
Global Nutrition Committee’s guideline ques-
tions4; this resource can provide a quick compari-
son of information among pet food brands. This 
may be helpful for owners who are confused or 
trying to decide between multiple foods.  

Conclusion
Providing expert assistance can be helpful to own-
ers who may be overwhelmed by the available pet 
food information. This can also help focus infor-
mation gathering on adequacy and evidence (eg, 
feeding trials or peer-reviewed clinical trials on 
various pet foods) as opposed to unfounded infor-
mation in the form of marketing (eg, health claims 

on food that have not been tested on animals).  
Providing vetted resources and specific guidelines 
to help owners make improved food choices can 
strengthen the clinician–owner relationship  
and avoid well-intentioned but ill-informed—and 
possibly inadequate—food choices for pets. n
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KEY TAKEAWAYS

h AAFCO statements on pet food labels provide informa-
tion on whether a food is complete and balanced and 
for which life stage it is appropriate (ie, adult, growth, 
lactation/gestation).

 –  The WSAVA Global Nutrition Guidelines provide  
additional questions pet owners can ask to further 
determine adequacy through safety and expertise.

h Dare to Ask is an initiative that provides an easy-to-
compare database of information based on manufac-
turer’s answers to the WSAVA Global Nutrition 
Guidelines questions.4

h Key questions to ask manufacturers include expertise 
on staff, level of testing, safety, and quality control.

h Manufacturers should be asked for their studies and/
or evidence to substantiate any health claims present 
on food labels.

h Communication with owners should focus on informa-
tion gathering as a team approach instead of applying 
terms like “good” or “bad” to different food choices.

AAFCO = Association of American Feed Control Officials 
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S
ince 2002, the American Heartworm Society has conducted a triennial nationwide 
survey of veterinary practices and animal shelters that tracks heartworm incidence. 
Nearly 6,000 practices and shelters participated in the latest survey, which reflected 

data from the 2019 calendar year. These data were also used to produce the 2019 AHS 
heartworm incidence map.
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	■ As in previous surveys, heartworm 
disease was diagnosed in all 
50 states.

	■ 26% of practices and shelters reported 
an upward trend in heartworm cases 
since the 2016 survey, 16% noted a 
downward trend and 57% saw no 
change.

	■ Patient travel and poor compliance 
were the leading reasons cited by those 
who saw an increase. Improved 
compliance was the leading reason 
cited by those who saw a drop. 
 
 

	■ 82% of practices and shelters surveyed 
follow the AHS guidelines on 
heartworm prevention, testing and 
treatment.

	■ Just 11% of practices and shelters 
reported seeing no heartworm cases. 

BY THE NUMBERS:  Topline Findings of the 2019 Heartworm Incidence Survey

Q. What did the latest AHS sur-
vey reveal? What stands out?
A. There’s no question that heart-
worm disease is more common in 
some areas than others, and the 
states with the highest percent-
ages of positive cases continue 
to be in the Southeastern and 
Gulf Coast regions, where the 
climate creates ideal conditions for 
heartworm transmission. Sadly, 
my home state of Mississippi has 
been the #1 state in heartworm 
incidence for the past six years. 
The remaining states in the top 
10 were Louisiana, South Carolina, Arkansas, Alabama, Texas, Tennessee, Georgia, North 
Carolina and Oklahoma. 

Nevertheless, one of the most important takeaways for veterinarians is that no state is heart-
worm-free. Heartworms can move into new areas when reservoirs of infection are present—
and heartworms can be transmitted wherever environmental conditions make it possible for 
mosquitoes that carry heartworms to survive and breed. That’s why it’s important for veter-
inarians to conduct routine testing for heartworms, educate clients about the importance of 
heartworm prevention, and treat heartworm-positive dogs.

Q. Was there any hopeful news from the survey?
A. We did see a decrease heartworm cases in some parts of the country—in particular in the 
West and Southwest. While droughts are never welcome, dry conditions in these areas likely 
contributed to decreases in mosquito populations, limiting heartworm disease transmission.

There’s hope. Veterinarians and pet owners have the power to change the trajectory of 
heartworm disease. We have more heartworm preventives for pets than we did three years 
ago and these products are highly effective. If we can convince clients to use prevention 
year-round and on time, we could see a very different map three years from now.

www.heartwormsociety.org
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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 
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Veterinarians today face immense pressure to provide high standards of 

care while maintaining an adequate work–life balance. About 20% of 

veterinarians are looking to work fewer hours, and the supply:demand 

ratio for veterinarians appears to be smaller than that of the overall US job 

market.1 The American Veterinary Medical Association (AVMA) highlights 

the ratio of applicants to total jobs available per state, with only 8 states 

having >1 applicant per available job.1 Thus, providing veterinary teams 

with the means to practice high-quality veterinary care while also promot-

ing their health and well-being can help attract top talent.

issues. In terms of physical health, offering 
health insurance for staff is an important 
aspect to note. Addressing mental health 
issues is also critical in today’s veterinary 
profession. Banfield Pet Hospital has 
created ASK (ie, Assess, Support, Know), 
a suicide prevention training program 
designed specifically for veterinary 
professionals that educates on how to 
recognize and manage emotional distress 
in themselves and others. Understanding 
that the veterinary industry is in crisis, 
Banfield has helped to better the health 
and well-being of their employees by 
closing schedules at all Banfield hospitals 
nationwide for 2 hours to facilitate 
interactive mental health and well-being 
training for their associates; Banfield has 
also made ASK available as a free resource 
for all veterinary professionals and 
veterinary school students.

From a financial health perspective, 
providing management and support for 
student debt relief is crucial for veterinari-
ans, as veterinary student debt loads have 
been correlated with burnout, secondary 
traumatic stress, and psychological 
distress.6,7 Banfield has also introduced a 
veterinary student debt relief program, 
which has allowed for millions in educa-
tional debt refinancing for their associates 
and helping to pay off their student loans. 

Providing childcare discounts and paid 
time-off can also encourage a better 
work–life balance. Some practices are also 
offering employee assistance programs 
that can help support individuals through 
potential life challenges. 

Today’s Veterinary Job Seekers
In this competitive employment environ-
ment, veterinarians may not need to 
settle for practices that do not consider 
the mental, physical, and financial health 
of veterinarians and their teams. 
Veterinarians can choose employers who 
provide these services and help ease the 
pressure on veterinary professionals to 
better improve care for themselves, 
enabling them to focus on providing 
high-quality care to their patients. n
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Maxillary nerve blocks are typically used to 
provide analgesia during procedures that 
involve the head. Current procedures describe 
only a blind technique, which can increase the 
risk for complications. 

This study described a novel ultrasound-
guided maxillary nerve block technique 
in dolichocephalic dogs and compared its 
accuracy with the blind technique. Each 
technique was performed on either side of 14 
cadaver heads, and contrast CT was performed 
to evaluate accuracy of block placement. 
Accuracy was similar in both techniques; 

Ultrasound-Guided Maxillary Nerve Block 
Description & Its Comparison in Accuracy 
to a Blind Technique in Dogs: A Cadaveric 
Study
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success was recorded in 71.4% of heads with 
the blind technique and 64.3% of heads with 
the ultrasound-guided technique. Although no 
severe complications were noted with either 
technique, the medial pterygoid muscle was 
consistently penetrated by the needle in the 
blind technique; this was not noted with the 
ultrasound-guided technique. Accuracy of the 
ultrasound-guided technique may improve 
when used in live dogs, as vascular landmarks 
may improve block placement. A live clinical 
study is needed to further evaluate accuracy 
of the ultrasound-guided technique.—Gallaher 
RA, Rademacher N, Cremer J

Clinical Effects of 
Treatment of Canine 
Elbow Osteoarthritis 
with Synovetin™ 

In dogs, elbow osteoarthritis is commonly 
associated with fragmentation of the medial 
coronoid process or other joint injury. Joint 
inflammation typically continues, even with 
surgical repair. Radiosynoviorthesis (ie, 
intra-articular injection of a radiopharmaceu-
tical) offers potential extended analgesia and 
slowing of disease progression. A radiophar-
maceutical using tin-117m was developed for 

this purpose and found to be >99% retained 
within the joint following intra-articular injec-
tion. Uptake of this radiopharmaceutical by 
synoviocytes results in direct irradiation of 
the inflamed synovium, with little irradiation 
of other structures within the joint. Efficacy of 
the radiopharmaceutical was assessed in 43 
dogs via owner evaluation using a pain inven-
tory tool at 1-, 3-, 5-, 9-, and 12-months post-
injection as compared with baseline owner 
assessment preinjection. Statistical analysis 
indicated that dogs receiving medium- or 
high-dose injections exhibited improved clin-
ical status at all time points. Results support 
the use of this radiopharmaceutical for treat-
ment of low- and intermediate-grade osteo-
arthritis in stable elbow joints in dogs. 
—Lattimer JC, Gaschen L, Fabiani MH
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The Feasibility of Ultrasound-Guided 
Percutaneous Cholangiography
in Feline Biliary Disease

Ultrasonographic 
Features & 
Prevalence 
of Presumed 
Gastric Wall 
Edema in 
Dogs with 
Hypoalbuminemia

An association between gastric wall 
edema and hypoalbuminemia has not 
been reported in veterinary patients. 
This retrospective study sought to 
describe ultrasonographic changes in 
the gastric wall of dogs with hypoalbu-
minemia. Gastric wall thickening was 
identified in 21.4% of dogs with hypoal-
buminemia. Well-defined thickening of 

was performed in 10 cats with biliary 
disease. Most of the bile was removed 
first for decompression, cytology, and 
culture and susceptibility testing. A small 
volume (<5 mL) of iodixanol 300 was 
then slowly injected into the gallbladder. 
Four-view abdominal radiographs (ie, 
ventrodorsal, left oblique ventrodorsal, 
left lateral, right lateral) were taken 2 
minutes after the procedure, every 10 

have been the cause of gastric wall 
edema; however, no correlation was 
identified between gastric wall thicken-
ing and serum albumin levels. The clini-
cal significance of gastric wall edema in 
these patients requires further investi-
gation.—Murakami M, Heng HG, Lim CK, 
Parnell NK, Sola MF

Differentiating complete from partial 
obstructions of the common bile duct in 
cats can be diagnostically challenging 
but therapeutically important. 

This study aimed to describe an 
ultrasound-guided percutaneous 
cholangiography technique that would 
allow assessment of common bile 
duct patency in cats. The procedure 

the mucosal and submucosal layer and 
retained or partial loss of wall layering 
were noted in all dogs. The thickened 
submucosal layer was described as 
intermediate hyper- or hypoechoic. 
Peritoneal effusion was noted in all 
patients. Decreased oncotic pressure 
secondary to hypoalbuminemia could 

minutes for the first hour, and then every 
30 minutes until contrast was observed 
in the intestine. Mean time for contrast 
appearance in the intestine was 67.8 
minutes in 9 cats. Contrast was never 
observed in the intestines of the tenth 
cat, for which a completely obstructed 
common bile duct was found at time 
of surgery. There was contrast leakage 
in 5 cats, without significant adverse 
reactions observed 24 hours after 
hospitalization. The authors concluded 
that ultrasound-guided percutaneous 
cholangiography is a safe and practicable 
technique for assessment of common 
bile duct patency in cats.—Wang C-I, Liu H

www.cliniciansbrief.com
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Wire Foreign Bodies: 
Prevalence, Imaging, & 
Clinical Characteristics 
of an Emerging Issue in 
Canine & Feline Patients

This case review evaluated the clinical presentation 
and diagnostic findings in 216 patients (215 dogs, 1 cat) 
with wire foreign bodies. Wire foreign bodies were most 
often identified in the abdomen (n = 215) and, rarely, the 
thorax (n = 2) and most commonly appeared in the right 
cranioventral abdomen (143 of 182 patients) and were 
associated with the GI tract, peritoneal space, liver, and/
or pancreas. 

All wire foreign bodies were visible in cases in which 
radiography (n = 209) and/or CT (n = 20) was performed. 
On ultrasonography, wire foreign bodies were seen in 6 
of 87 cases. The most common finding was fine, smooth, 
crimped metal opacities consistent with dislodged 
barbecue grill brush bristles. The relationship of the wire 
foreign body to the cause of clinical signs was classified 
as incidental (86%), possibly related (9%), suspected 
(1.4%), and confirmed (3.2%). 

Radiography was recommended over ultrasonography 
for screening for wire foreign bodies. CT may be used 
as needed to confirm location and guide therapy. The 
authors cautioned against pet owners keeping wire 
barbecue grill brushes.—Padalkar M, Cohen E n

The most common finding 
was fine, smooth,
crimped metal opacities 
consistent with dislodged 
barbecue grill brush 
bristles.
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H E A L T H  I S  N O T 
J U S T  O N E  T H I N G .
I T  I S  E V E R Y T H I N G .
Health is taking stock. It is remembering what’s 
important. Over the past few weeks, having taken the 
time to reflect, here’s what we’ve found. When health 
is suddenly precarious, we learn to what lengths we 
will go to preserve it. When maintaining our distance 
becomes necessary, we understand how fortunate we 
are to be so close with the veterinarian community. 
And when we have the companionship of a cat or dog, 
we are never really isolated.  
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CONSULT THE EXPERT h ONCOLOGY/DENTISTRY  h PEER REVIEWED

physical examination, including a digital rectal exam-
ination, to rule out other malignancies (eg, anal sac 
adenocarcinoma or transitional cell carcinoma that can 
metastasize to other bone sites such as the mandible). 

Diagnostics
Staging tests may include dental radiography, 3-view 
thoracic radiography, and aspiration of the mandibular 
lymph nodes. A CT scan of the head and thorax is typi-
cally recommended for local and distant staging and 
surgical planning, especially for gingival tumors  
(Figure 1, next page). For acanthomatous epulides,  
a CT scan of the thorax may not be necessary, as these 
tumors are locally aggressive but do not metastasize. 
Additional testing prior to surgery should include CBC, 
serum chemistry profile, urinalysis, and, in case blood 
transfusion becomes necessary, blood typing. 

Diagnosis 
Definitive diagnosis is required once an oral tumor is 
identified. Common differential diagnoses for oral 
tumors in dogs include malignant melanoma, squamous 

Almost 100% of oral tumors in cats and 95% 
in dogs are malignant. Because of these high 
malignancy rates, it is critical that oral masses 
be detected and biopsied early in the disease 
course.

History & Clinical Signs 
Dogs and cats with oral tumors may exhibit halitosis, 
ptyalism, bleeding from the oral cavity, facial asymme-
try, and/or dysphagia. Patients may be presented for den-
tal prophylaxis due to perceived or actual dental disease. 
A thorough, systematic oral examination should be per-
formed during physical examination, dental prophy-
laxis, and procedures with general anesthesia, because 
this is when oral tumors are often discovered. Clinicians 
should be prepared to conduct a diagnostic investiga-
tion, such as incisional biopsy, during these procedures. 

Physical Examination
Patients with oral tumors should undergo a thorough 
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cell carcinoma, fibrosarcoma, osteosarcoma, and 
acanthomatous epulis.1 In cats, squamous cell carci-
noma, osteosarcoma, and fibrosarcoma should be 
considered. Although it is beneficial to ensure that 
the oral cavity is as clean as possible prior to surgi-
cal resection and/or radiation, some pet owners may 
prefer to know diagnostic and treatment options 
before proceeding; therefore, the pros and cons 
should be discussed with the owner before biopsy  
or dental prophylaxis is performed.

Definitive diagnosis is best achieved via histopathol-
ogy (vs cytology), and incisional biopsy of the oral 
cavity is recommended. The biopsy tract should be 
removed with definitive resection, as it will likely be 
contaminated with tumor cells; this is especially 
important for tumors of the maxilla, as biopsy 
through overlying skin can complicate reconstruc-
tion techniques after maxillectomy. The oral mucosa 
can heal quickly and—in patients in which an oral 
mass has been marginally excised—the removal site 
may no longer be evident by the time histopathology 
results are received; this can lead to a suboptimal 
outcome when wide tumor resection or radiation 
treatment is planned. Thus, excisional biopsy is not 
recommended for oral masses. Shaving off the mass 
should be avoided. It is also recommended that digi-
tal photographs of the mass be taken while the 

d  FIGURE 1 CT scan of a 1-year-old dog with a high-grade fibrosarcoma of the maxilla
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patient is under anesthesia or sedated, especially if 
the patient is to be referred to a specialist. 

In dogs, high-low fibrosarcomas are an extremely 
locally aggressive fibrosarcoma subtype that is bio-
logically high-grade but appears to be low-grade on 
histopathology (Figure 2).2 A high-low fibrosarcoma 
has the potential to be misdiagnosed on incisional 
biopsy because the tissue can appear microscopi-
cally as a histologically bland or benign inflamma-
tory lesion. A description of the mass and the 
presence of bone lysis on radiographs or CT images 
are critical to histopathologic interpretation. A 
pathologist should be consulted if the histopatho-
logic diagnosis does not fit clinical characteristics. 

Additional Considerations
In cats, squamous cell carcinoma is the most 
common oral tumor, followed by osteosarcoma.1 
Although the underlying cause of most oral tumors 
is poorly understood, eating canned tuna, wearing 
flea collars, and living with humans who smoke have 
been associated with potential oral tumor risk in 
cats.3,4 Oral papillomavirus may be associated with 
some cases of squamous cell carcinoma in dogs.5,6

Treatment & Management
In dogs and cats, malignant tumors of the oral 
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d  FIGURE 2 A 9-year-old neutered male Doberman pinscher 
with a high-low fibrosarcoma of the maxilla (A). Wide margins 
and radical maxillectomy are required for complete resection 
and performed with an oscillating saw (B). Margins of 
excision were complete 2 weeks postoperatively (C), and he 
was eating well at home.

cavity should generally be treated with wide exci-
sion (ie, cheilectomy, glossectomy, mandibulec-
tomy, or maxillectomy, depending on the tumor 
location) of the mass. Most malignant tumors of 
the gingiva invade the underlying bone to some 
degree, and the affected portion of the mandible  
or maxilla should be removed with a minimum 
margin of 1 cm; this is similar for lip and tongue 
tumors. In dogs, ≤70% to 80% of the tongue can 
be removed and still have the potential to return 
to function.7,8 Wide excision is not possible for  
tonsillar tumors, for which marginal excision is 
generally recommended. Elective lymph node  
dissection9 and/or sentinel lymph node mapping10 
is recommended for surgical staging of disease.

Mandibulectomy & Maxillectomy
Mandibulectomy and maxillectomy (Figure 3, next 
page) are the most common surgical procedures for 
gingival tumors in dogs and cats. For specimens, 
margins should be inked for histopathology and 
evaluation. Potential complications include hemor-
rhage, infection, dehiscence, incomplete excisional 
margins, mandibular drift, malocclusion, anorexia, 
dysphagia, and mass recurrence. Seroma formation 
is common at the lymph node dissection site. 

Although novel techniques to restore the mandible 
are becoming available and involve either a 3D- 
printed implant11 or plate reconstruction and bone 
morphogenic protein, they are not commonly 
used.12 Clinicians should be prepared for blood 
transfusion. After maxillectomy or mandibulec-
tomy, most dogs will eat within 24 to 48 hours 
postoperation and do not require placement of a 
feeding tube; however, feeding tubes should be 
considered for radical resections, especially radi-
cal maxillectomy. Although it is generally believed 
that cats do not do well after maxillectomy or man-
dibulectomy because they will not eat postopera-
tively, this has not been the author’s experience. 
There is potential for success with these proce-
dures in cats. Feeding tubes are critical for cats, 
because they may not readily eat after surgery, and 
hepatic lipidosis is possible after even short peri-
ods of anorexia. A recent study of 8 cats that 

A
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d  FIGURE 3 A 10-year-old spayed kelpie crossbreed with a high-low fibrosarcoma of the right caudal maxilla (A). The bipedicle flap  
created through a combined-approach maxillectomy to allow access to the maxilla dorsally and ventrally for en bloc resection can be 
seen (B); this flap should be preserved during incisional biopsy. After maxillectomy, the mucosa is elevated from the bipedicle flap and 
used to reconstruct the defect in the mouth (C and D). The patient appeared to do well 1 day (E) and 3 months (F) postoperatively.

underwent radical mandibulectomy found that 6 
cats ate on their own 3 days to 1 month postopera-
tively and had an estimated mean survival time of 
712 days.13 A feeding tube is recommended in both 
cats and dogs after glossectomy.

In dogs and cats, multimodal pain control (pri-
marily with a combination of opioids, NSAIDs, 
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and local anesthesia) is recommended. Patients 
should be maintained on IV fluids and monitored 
for pain, hydration status, and evidence of on- 
going hemorrhage. A patient’s ability to eat post-
operatively may depend on the amount of tissue 
resected, amount of postoperative swelling, degree 
of pain control, and patient’s willingness to eat; 
canned food of different consistencies should be 
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offered. Patients should wear an Elizabethan  
collar postoperatively.

Adjunctive Therapy
Recommendations for adjunctive therapy in dogs 
depend on tumor type and stage, as well as margin 
evaluation. Follow-up radiation therapy should be 
considered if clean histologic margins are not 
achieved. Oral melanoma is responsive to hypo- 
fractionated radiation, which involves weekly  
radiation therapy for 4 weeks. This protocol has 
minimal adverse effects and should be considered 
in patients deemed nonsurgical or in cases in 
which the owner chooses not to pursue surgery. 
Melanoma can also generally be treated with the 
melanoma vaccine rather than with chemother-
apy.14,15 Systemic chemotherapy can be considered 
in dogs with osteosarcoma or patients with squa-
mous cell carcinoma or fibrosarcoma in which 
there is evidence of lymph node involvement, a 
high-grade tumor, or high mitotic count. 

Prognosis & Prevention
Prognosis with surgical treatment varies based on 

tumor type. Long-term survival is possible for 
patients with squamous cell carcinoma and with 
some sarcomas that have no evidence of metastatic 
disease, low metastatic potential based on histo-
pathologic features, and complete surgical mar-
gins. The median survival time for patients with 
oral melanoma treated with surgery is 1 year.16 

Although it is generally not possible to prevent oral 
tumors, it is recommended that pets not be exposed 
to household smoke. Regular physical examinations 
including the oral cavity and dental prophylaxis 
may help with early diagnosis, generally resulting in 
a better outcome and decreased need for surgery.

Clinical Follow-Up & Monitoring
Follow-up depends on the patient and disease, but 
oral examination, lymph node palpation, and 
3-view thoracic radiography are recommended 
every 3 months for 1 year postoperatively. The 
owner should perform regular oral examinations at 
home and schedule a re-evaluation if there are any 
signs of recurrence or physical changes (eg, red-
ness, swelling, mass development) in the area. n
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Despite numerous options for 
parasite control, owner compli-
ance with parasite preventive 
recommendations remains 
suboptimal,1 creating gaps in 
prevention that perpetuate 
infestations. 

Compliance issues may stem from owner 
forgetfulness, a mistaken belief that the 
problem is resolved, dissatisfaction with 
the price or convenience of available 
preventives, and/or owner perception that 
preventive application or pilling compro-
mises the human–animal bond. Medical 
concerns (eg, food allergies, sensitive 
stomachs) may also limit preventive 
options for some pets. Seresto® is one 
treatment option that can help overcome 
these obstacles while also maintaining
the e� icacy needed to combat disease- 
carrying fleas and ticks.

A Di� erent Kind
of Flea & Tick Control 
Seresto® is a slow-release imidacloprid/
flumethrin collar marketed for both dogs 
and cats that kills and repels fleas and 
ticks for 8 continuous months, with 
multiple laboratory and field studies 
demonstrating its e� icacy.2-5 It does not 
contain permethrin, deltamethrin, or 
amitraz, ingredients contraindicated
in cats.5 Its slow, controlled-release 
technology ensures the active ingredi-
ents are distributed over the skin and hair 
in low yet e� ective doses, avoiding peak 
concentrations.2,5,6 

Overcoming
Compliance Roadblocks
Due to the 8-month duration of protec-
tion, pet owners are not required to 
make monthly preventive purchases or 
remember timely monthly preventive 
administration. Imidacloprid/flumethrin 
can also alleviate potential owner 
concerns regarding the characteristics of 
some topical preventives (eg, oils, odor).2 

In addition, imidacloprid/flumethrin is 
labeled for both cats and dogs and does 
not have drying time requirements or 
any restrictions regarding separating 
animals a� er application as with some 
other preventives.2 

Meeting Medical Objectives
Imidacloprid/flumethrin provides an 
important additional option against
fleas and a wide variety of tick species. 
Imidacloprid/flumethrin is labeled to kill 
and repel the 4 major tick species that 
infest dogs and cats in the United States, 
including Amblyomma americanum, the 
vector of Cytauxzoon felis.7 In a study of 
cats, imidacloprid/flumethrin was shown 
to be 100% e� ective against Cytauxzoon 
felis-infected A americanum ticks and is the 
only flea and tick preventive for cats 
specifically labeled to kill and repel this 
tick species.7 

Unlike oral and topical isoxazolines, which 
circulate systemically in the bloodstream, 
imidacloprid/flumethrin spreads over 
the surface of the pet’s skin, killing fleas 
and ticks through contact.2,5,8 Because 
isoxazolines distribute ingredients in the 
bloodstream, fleas and ticks must break 
skin first and feed on blood before they 
can be killed. As fleas and ticks encounter 
imidacloprid/flumethrin, however, they 
become irritated and ataxic, attempting 
to leave the pet before dying.6 In addition 
to killing fleas and ticks, imidacloprid/
flumethrin also repels them. Repellency 
is important because if a flea or tick is 
repelled, it cannot bite and subsequently 
transmit diseases such as borreliosis, 
anaplasmosis, and cytauxzoonosis.

Imidacloprid/flumethrin has a fast speed 
of kill, killing and repelling fleas within
24 hours of application, with new or re-
infesting fleas being killed and repelled 
within 2 hours therea� er.6,7,9 This speed 
kills fleas before they can lay eggs, a 
critical component to eliminating flea 
infestations.6,9 Imidacloprid/flumethrin 
also kills and repels ticks within 48 hours 

Sponsored by Seresto®

of application, with new ticks being killed 
and repelled within 6 hours therea� er, 
killing ticks through contact o� en before 
they have a chance to bite. 

Conclusion
Seresto® enables objectives of flea and tick 
prevention—including cost e� iciency, ease 
of application, e� icacy, speed of kill, and 
duration of e� ect—to be met, thereby 
meeting the needs of more owners and 
patients and making flea and tick preven-
tion a viable option for every owner. ■
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TOP 5 INDICATIONS FOR 
APPETITE STIMULATION

1. Acute Illness Causing Hyporexia

2. Chronic Illness 

3. Transition to a Veterinary Therapeutic Diet

4. Postoperative Care After Elective Procedures

5. Boarding & Environmental Changes

Regulation of appetite and food intake is a 
complex process orchestrated by specific 
centers in the hypothalamus and impacted 
by various hormones, neurotransmitters, 
and visceral inputs. Numerous conditions 
can cause hyporexia (ie, a decrease in 
food intake), which can cause challenges; 
timely intervention with an appropriate 
appetite stimulant may improve voluntary 
food intake and support successful patient 
outcomes.

TOP 5 h NUTRITION/INTERNAL MEDICINE h PEER REVIEWED

Following are 5 common indications for appetite 
stimulation according to the author. 

1 Acute Illness Causing Hyporexia
Several acute illnesses can impact appetite, 
and evidence suggests that many hospital-
ized dogs and cats fail to voluntarily meet 

nutritional requirements.1,2 Previously well- 
nourished patients may tolerate short (ie, <48 
hours) periods of anorexia, but persistently poor 
intake can impact numerous physiologic processes 
(eg, enterocyte turnover, GI permeability, sys-
temic immune response) in various species.3  

Human studies have shown that inadequate nutri-
tional intake typically results in longer hospital 
stays and increased mortality    4,5; this is typically 
less recognized in companion animals, although 
data indicate an association between inadequate 
food intake and poor patient outcomes.1,2 Unless 
oral intake is directly contraindicated, patients 
should typically be encouraged to eat as soon as 
problems such as frequent regurgitation, gastric 
stasis, or intestinal ileus are effectively managed.6 
Infrequent vomiting, diarrhea, and conditions such 
as pancreatitis should not be regarded as reasons to 
withhold food, as oral intake of even small amounts 
of food can protect GI tract health and function.7 
Suboptimal intake should not be considered accept-
able, as patients recovering from acute illness are 
often in a hypermetabolic state and need substan-
tially more calories and protein than usual.4 An 
appetite stimulant should be introduced promptly 
in patients recovering from acute illness to support 
adequate intake of an appropriate diet. 

2 Chronic Illness   
Many chronic disorders (eg, renal disease, 
cardiovascular disease, cancer) are  
associated with progressive weight loss.8-11 

Affected patients may become cachexic, a state  
in which voluntary intake is poor and the body’s 
muscle proteins—rather than fat stores—are used 
to supply energy. The underlying disease process 
can increase metabolic rate, and weight loss can 
occur more rapidly than with simple starvation. 
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The impacts of unaddressed protein–energy  
malnutrition have been well established in human 
medicine, and intervention in affected humans 
may improve quality of life and longevity.12,13  
Studies in companion animals with chronic  
kidney disease or heart failure have shown associ-
ations between BCS and longevity, and nutritional 
intervention may improve the well-being and  
outcome of these patients.8,9,11 If weight loss 
regardless of appetite is noted when a patient is 
diagnosed with a chronic disorder, an appetite 
stimulant should be included as part of the initial 
treatment plan. The stimulant can be adjusted  
or discontinued as appropriate and may prevent 
further decline in physical status. 

In addition to the expected physiologic benefits  
of an improved energy balance, enhanced intake 
will likely reassure owners of their pet’s overall 
comfort and quality of life. Similarly, a consistent 
appetite supports compliance with complex medi-
cation plans; owners may become disheartened 
and frustrated by the effort needed to administer 
oral medications to a hyporexic pet. A full dietary 
history, including weight, BCS, and muscle condi-
tion score, should be obtained routinely in dogs 
and cats with chronic illness14 and an appetite 
stimulant prescribed as soon as concerns regard-
ing intake are identified.

3 Transition to a Veterinary 
Therapeutic Diet
Specific nutrition is routinely recom-
mended for the management of various 

conditions (eg, urinary tract disease, chronic 
enteropathy, atopic dermatitis, liver disease, 
chronic kidney disease, diabetes mellitus, pancre-
atitis).15 Diets often play a key role in successful 
patient management, but patients may be reluc-
tant to eat an unfamiliar food. 

Owner compliance with a new diet can be problem-
atic if the pet seems reluctant to eat; owners may be 
tempted to add treats or continue to mix in the old 
food under these circumstances. Administration of 
an appetite stimulant prior to introduction of a new 

food may support adequate intake during the tran-
sition and encourage owner compliance with feed-
ing a therapeutic diet. The appetite stimulant can 
be gradually withdrawn after a few weeks while the 
patient’s intake is carefully monitored. 

4 Postoperative Care 
After Elective Procedures
Elective soft tissue or orthopedic proce-
dures can result in short periods of post-

operative hyporexia. Although the prevalence of 
postoperative anorexia in companion animals 
undergoing routine surgery has not been well 
studied, one study reported that only 7 out of 15 
juvenile beagles given buprenorphine prior to rou-
tine ovariohysterectomy consumed food within 26 
hours of extubation.16 There can be numerous rea-
sons for poor postoperative intake, including dis-
comfort, alterations in GI motility associated with 
anesthesia, anxiety related to hospitalization, and 
medications prescribed to manage pain or prevent 
perioperative infection. 

Because poor food intake is often a major concern 
for owners, preemptive strategies to promote ade-
quate intake in postoperative patients can be help-
ful. An appetite stimulant should be incorporated 
into the in-clinic postoperative care plan for 
patients undergoing elective surgical procedures 
and continued briefly following discharge. 

Infrequent vomiting, 
diarrhea, and conditions  
such as pancreatitis should 
not be regarded as reasons  
to withhold food.
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5 Boarding & Environmental Changes
Changes in environment can cause a range 
of clinical and behavioral signs, including 
decreased food intake in both dogs and 

cats.17,18 This is a particular concern in obese cats, 
as serum chemistry and histopathologic changes 
associated with hepatic lipidosis may be noted 
after only 2 weeks of fasting.19 Although dogs 
adapt better than cats to starvation, immune 
responses and GI function are impacted in both 
species by relatively short periods of anorexia.20 

Consistent intake encouraged by giving an appetite 
stimulant may also reduce the likelihood of diarrhea 
and other clinical concerns in boarding animals. In 
addition, owners of boarded animals are often wor-
ried when food intake is down and may be reluctant 
to board their pet in the future. Prescribing an appe-
tite stimulant at the start of the boarding period may 
prevent stress-related hyporexia and weight loss and 
provide reassurance to anxious owners. 

Although this issue has not been specifically inves-
tigated, animals with chronic illnesses may be par-
ticularly vulnerable to poor intake when housed in 

a new environment, and preemptive use of an appe-
tite stimulant may be especially beneficial.

Conclusion
Numerous conditions and situations can cause poor 
food intake, and clinicians should be attentive to 
changes in patient body weight and other evidence 
of decreased appetite. Food intake, including type 
and amount, should be discussed at every visit and 
assessed daily in hospitalized patients. Early inter-
vention is ideal, and clinicians should consider an 
appetite stimulant in hyporexic patients and those 
vulnerable to inadequate intake. n
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Food intake, including 
type and amount, should 
be discussed at every visit 
and assessed daily in 
hospitalized patients.

POLL

What indication is your most frequent reason 
for prescribing an appetite stimulant?

A. Acute illness
B. Chronic illness
C. Transition to therapeutic diet
D. Postoperative elective procedure
E. Boarding and environmental changes

Scan the QR code to submit your answer and see the 
other responses! The poll is located at the bottom of 
the article.

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

Simply focus your phone’s camera on 
the QR code as if taking a picture (but don’t click!).  
A notification banner will pop up at the top of your 
screen; tap the banner to view the linked content.
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Diagnostic Process 
for Immune-Mediated 
Hemolytic Anemia
Shauna L. Blois, DVM, DVSc, DACVIM (SAIM)
University of Guelph
Ontario, Canada

In the Literature
Members of the Veterinary and Comparative Clinical Immunology  
Society Diagnostic Task Force, MacNeill AL, Dandrieux J, Lubas G, Seelig 
D, Szladovits B. The utility of diagnostic tests for immune-mediated  
hemolytic anemia. Vet Clin Pathol. 2019;48(S1):7-16.

FROM THE PAGE …

Immune-mediated hemolytic anemia (IMHA) is an important differential for anemia in dogs and cats. 
Diagnosis relies on identifying signs of an immune-mediated RBC attack and hemolysis in anemic 
patients. 

In this study, a survey was distributed to clinicians and veterinary technologists to discover which 
tests were being used to diagnose IMHA in veterinary patients. The study authors then performed a 
literature review to describe the utility of different tests that can support an IMHA diagnosis.

Most survey respondents were found to perform saline agglutination or Coombs tests to detect  
antierythrocyte antibodies. Autoagglutination of erythrocytes can occur when immunoglobulin is 
present on erythrocyte surfaces. The saline agglutination test is a useful method to identify RBC 
agglutination, which should not be present in a normal patient. This test can be performed by mixing 
1 part RBCs with 4 parts saline to help disperse strong rouleaux that can cause false-positive results. 
True autoagglutination is most reliably identified after washing the cells 3 times in saline. In patients 
that do not demonstrate autoagglutination, a direct antiglobulin test should be used to identify pres-
ence of antiglobulin on erythrocyte surfaces.1  This is most commonly achieved with a Coombs test 
performed at both 39.2°F (4°C) and 98.6°F (37°C). 

FROM PAGE TO PATIENT
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In addition to these tests, a routine minimum database contains much infor-
mation that can raise suspicion for IMHA. CBC will not only identify anemia 
but also signs of regeneration in many IMHA patients. Microscopic review of a 
fresh blood smear can identify evidence of ghost cells, which are consistent 
with hemolysis, and/or spherocytes, which are consistent with immune- 
mediated RBC lysis in dogs. Visual inspection of the plasma from a packed 
cell volume analysis, serum chemistry profile, and urinalysis can offer  
additional information regarding hemolysis (eg, the presence of hyper- 
bilirubinemia, bilirubinuria, hemoglobinemia, and/or hemoglobinuria).

Hyper- or hypocoagulability can be found in patients with IMHA. Thrombo- 
cytopenia is a common finding in dogs with IMHA and could be a result of 
consumptive processes (eg, disseminated intravascular coagulation) or con-
current immune-mediated thrombocytopenia. If thrombocytopenia or signs 
of coagulopathy are identified, further coagulation testing is recommended.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Pet owners should be informed that a diagnosis of IMHA relies on  
findings from several tests to identify the anemia, hemolysis, and 
immune-mediated RBC destruction present in this disorder.

2   CBC results, including evaluation of a fresh blood smear, can identify 
many of the features consistent with IMHA, including anemia, changes 
in plasma color in the packed cell volume tube, and/or presence of 
spherocytes (dogs only) or ghost cells.

3   If autoagglutination is not present on the saline agglutination test,  
a Coombs test can provide further evidence for diagnosis of IMHA.

Reference
1. Garden OA, Kidd L, Mexas AM, Chang YM, Jeffery U, Blois SL. ACVIM consensus statement 

on the diagnosis of immune-mediated hemolytic anemia in dogs and cats. J Vet Intern Med. 
2018;33(2):313-334.
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Acute Kidney Injury 
in Dogs After Raisin 
& Grape Ingestion 
Sarah Gray, DVM, DACVECC
Horizon Veterinary Specialists
Ventura, California

In the Literature
Reich CF, Salcedo MC, Koenigsgof AM, et al. Retrospective evaluation of 
the clinical course and outcome following grape or raisin ingestion in dogs 
(2005-2014): 139 cases. J Vet Emerg Crit Care (San Antonio). 2020;30(1):60-65.

FROM THE PAGE …

This retrospective study reviewed the clinical course and outcome of dogs after grape or raisin  
ingestion; a low prevalence of acute kidney injury (AKI) was observed after ingestion. 
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The study included 139 dogs with known grape or raisin exposure. Raisins were ingested in 87/139 
(62.6%) dogs, and grapes were ingested in 51/139 (36.7%) dogs; 1 dog ingested both grapes and  
raisins. Cases were divided into early and late groups based on time from ingestion to evaluation 
(early group, ≤4 hours [n = 82]; late group, >4 hours [n = 57]). In the early group, 38 dogs were treated 
in-clinic and 44 treated as outpatients. In the late group, 35 dogs were treated in-clinic and 22 as  
outpatients. The median length of hospitalization was 24 hours in the early group and 36 hours in  
the late group; duration of hospitalization was significantly longer in the late group. 

Vomiting was the most common clinical sign. Other clinical signs, in decreasing order of frequency, 
included lethargy, polydipsia, diarrhea, polyuria, abdominal pain, and inappetence. Decontamina-
tion was performed in 87% of dogs; both emesis and activated charcoal were used in 56% of dogs, 
activated charcoal alone was used in 19%, and emesis alone was used in 11%. 

In dogs for which serum chemistry data were available, incidence of AKI was 8/120 (6.7%); no differ-
ence in AKI prevalence was observed between the groups. Two dogs received continuous renal 
replacement therapy, due to which one dog died from complications.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   In this study, evidence of grapes or raisins was observed in the vomitus of 15 dogs in which 
emesis was performed. The longest time from exposure to emesis in which grapes were 
observed in the vomitus was 8 hours; 4 dogs had raisins in the vomitus 12 hours after inges-
tion. Although the exact toxicant that leads to AKI is unknown, if removal from the GI tract 
could help prevent AKI, induction of emesis should be considered in patients presented  
<6 to 8 hours postingestion, assuming emesis is not contraindicated.

2   The International Renal Interest Society (IRIS) AKI staging system was used in this study. For 
IRIS stage 1 patients (creatinine, <1.6 mg/dL), any progressive (hourly or daily) increase in blood 
creatinine >0.3 mg/dL in the nonazotemic range within a 48-hour interval may suggest AKI.1  
Of the 8 azotemic dogs in this study, 4 met these criteria. Thus, if a patient’s creatinine level 
remains within range but shows a 0.3 mg/dL increase, active AKI is evident and intervention 
and monitoring should be continued. 

3   The level of intervention varies by patient, and not all pet owners can afford hospitalization 
and 48 hours of fluid diuresis. Between both the early and late groups, 66/139 (47.5%) dogs in 
this study were treated as outpatients. Outpatient care and continued monitoring for patient 
response to these interventions may result in good outcomes.

Reference
1. International Renal Interest Society. IRIS grading of acute kidney injury (AKI). IRIS website. http://www.iris-kidney.com/guide-

lines/grading.html. Accessed February 2020.
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Essential Fatty Acid 
Supplementation
Christina Gentry, DVM, DACVD
Gulf Coast Veterinary Specialists
Houston, Texas

In the Literature
Martinez N, McDonald B, Martínez-Taboada F. Exploring the use 
of essential fatty acids in veterinary dermatology. Vet Rec. 2019. 
doi: 10.1136/vr.105360 

FROM THE PAGE …

Essential fatty acids (EFAs) are unsaturated fatty acids that cannot be produced and 
therefore must be ingested. EFAs in dogs include linoleic acid and α-linolenic acid; in 
cats, EFAs include linoleic acid, α-linolenic acid, and arachidonic acid. Fatty acids are 
commonly used in oral form to decrease skin inflammation, reduce pruritus caused 
by atopic dermatitis, and improve skin barrier function, which may be measured as 
a decrease in transepidermal water loss. Oral supplements (eg, capsules, chews) or 
diets that contain high levels of eicosapentaenoic acid and docosahexaenoic acid 
may be selected. Diets labeled for skin or joint conditions are more likely to contain 
therapeutic levels of fatty acids. 

This study aimed to assess, via an online survey, the frequency of and rationale for 
EFA use in a population of clinicians, including general practitioners and specialists. 
The type of EFA selected, factors influencing product choices, reason for choosing 
EFAs, and awareness of EFA oxidation over time were evaluated in the 309 respon-
dents. Common reasons for using EFAs for skin disease included barrier dysfunction, 
atopic dermatitis (environmental or food induced), immune-mediated diseases, and 
food allergies. Veterinary-branded products were recommended most often, and sci-
entific studies influenced product decisions. More than 50% of respondents were not 
aware that fatty acids could oxidize over time.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   EFA products must be within date 
and kept in a cool, dry location 
away from direct sunlight to slow 
the rate of oxidation. Oral EFA sup-
plements may take 8 to 12 weeks 
to take effect, and long-term use is 
required for continued efficacy. 
Topical fatty acid and ceramide 
products may improve skin barrier 
function, but continued use is 
needed for sustained benefit.

2   A dose of 60-70 mg/kg per day of 
combined eicosapentaenoic acid 
and docosahexaenoic acid is rec-
ommended. A veterinary formula 
is preferred and is typically easier 
to dose in larger dogs. Higher 
doses may lead to flatulence and 
diarrhea; pancreatitis is a rare but 
serious complication. 

3   EFAs at recommended doses can 
lower steroid and cyclosporine 
requirements in the treatment of 
atopic dermatitis.

Suggested Reading
Marsella R, Cornegliani L, Ozmen I, Bohannon M, 

Ahrens K, Santoro D. Randomized, double-blind-
ed, placebo-controlled pilot study on the effects 
of topical blackcurrant emulsion enriched in 
essential fatty acids, ceramides and 18-beta 
glycyrrhetinic acid on clinical signs and skin 
barrier function in dogs with atopic dermatitis. 
Vet Dermatol. 2017;28(6):577-e140.

Müller MR, Linek M, Löwenstein C, et al. Evaluation of 
cyclosporine-sparing effects of polyunsaturated 
fatty acids in the treatment of canine atopic 
dermatitis. Vet J. 2016;210:77-81.

Saevik BK, Bergvall K, Holm BR, et al. A randomized, 
controlled study to evaluate the steroid sparing 
effect of essential fatty acid supplementation in 
the treatment of canine atopic dermatitis. Vet 
Dermatol. 2004;15(3):137-145.

Scott DW, Miller WH Jr, Reinhart GA, Mohammed 
HO, Bagladi MS. Effect of an omega-3/omega-6 
fatty-acid containing commercial lamb and rice 
diet on pruritus in atopic dogs: results of a sin-
gle-blinded study. Can J Vet Res. 1997;61(2):145-
153.
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cases, signs spontaneously resolved with continued dosing. Five APOQUEL group dogs were 
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320 days of APOQUEL administration.
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FROM THE PAGE …

Brucella canis, a challenging bacterial pathogen, can cause significant reproductive disease and sporadic disease 
(eg, diskospondylitis) of other body sites and can be carried long-term and subclinically.1-3 It is also an uncommon 
but potentially important zoonotic pathogen.4-7

Accurate diagnostic testing is critical for diagnosis of acute disease, for broader disease control purposes, and because 
diagnosis can have potentially severe outcomes for dogs (eg, euthanasia) and staff (eg, quarantine). However, diagnosis 
of canine brucellosis can be challenging due to the nature of the pathogen and limitations of available tests. 

This study aimed to compare different serologic methods and PCR testing to identify B canis. Samples from 254 
dogs (4 of which had active clinical brucellosis) from 5 breeding kennels in Brazil were evaluated. Serum and whole 
blood samples were collected and tested via agar gel immunodiffusion, rose Bengal plate testing, complement fix-
ation testing, microagglutination testing (MAT), 2-mercaptoethanol MAT (2ME-MAT), dot-ELISA testing, and PCR 
testing. Rapid slide agglutination testing, 2ME-rapid slide agglutination testing, and immunofluorescence assay 
testing—tests commonly used in North America—were not included. 

Overall, there was poor agreement between different serologic tests, with positive results ranging from 6.3% to 
16.5%. PCR and 2ME-MAT were the only tests with even reasonable statistical agreement. Using latent class analy-
sis, positive MAT results were most strongly associated with positive PCR results, even though discordant PCR and 
MAT results were common.

The authors concluded that diagnosing brucellosis remains challenging. Available tests have different inherent 
limitations in sensitivity and specificity, and sensitivity can be impacted greatly by the type of infection (clinical vs 
subclinical) and time of sampling with respect to onset of infection. The difficulty in diagnosing canine brucellosis 
in a population in which the disease is strongly suspected highlights the challenges in screening clinically normal 
dogs and/or dogs with less overt disease.
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… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Brucella canis infection can be difficult to confirm or rule 
out definitively. Combinations of tests are often 
required. Sensitivity and specificity of selected tests 
must be considered when interpreting results.

2   Approaches to testing of dogs with reproductive 
disease, disseminated infection (eg, diskospondylitis), 
and subclinical infection vary, as tests may perform 
differently in these patient populations. 

3   Because of the potentially severe consequences of a 
positive test result, it is critical clinicians understand the 
strengths and limitations of individual tests.

4   Bacterial culture can provide a definitive diagnosis but is 
of limited availability due to the enhanced required 
biosafety practices and often low sensitivity in chronic 
subclinical infections.
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FROM THE PAGE …

Congestive heart failure (CHF) can trigger detrimental systemic effects due to upregulation of neu-
rohormonal and inflammatory systems1; cardiac cachexia is one such example of a systemic effect. 
Several definitions of cardiac cachexia have been proposed in human medicine, with most including 
weight loss as a primary criteria; however, muscle loss may be a more sensitive marker of cachexia,2 
particularly in CHF patients with fluid accumulation that can significantly influence body weight. Ap-
proximately 50% of dogs and cats with CHF demonstrate some degree of muscle loss and cachexia.3,4 
Although cardiac cachexia is a well-documented negative prognostic indicator in humans,1  it has not 
been well studied in cats with CHF. 

The primary goal of this study was to determine the prevalence of cachexia in cats with CHF based on 
definitions in human and veterinary literature. Differences in clinical findings, laboratory values, and 
outcomes in cats with and without cardiac cachexia were evaluated.

Clinical records of 125 cats with CHF secondary to acquired heart disease were retrospectively 
reviewed. The authors identified 7 definitions of cardiac cachexia that appeared applicable to small 
animals; only 1 definition exclusively used muscle condition score (MCS) to identify patients with  
cardiac cachexia. MCS was assessed as normal, mild, moderate, or severe muscle loss as defined by 
WSAVA guidelines.5 

Prevalence of cardiac cachexia in this group ranged from 0% to 66.7%, depending on the definition 
applied. Muscle loss was noted in cats of all BCSs, including 11 of 61 cats that were considered over-
weight (ie, BCS >5/9). When the definition of cardiac cachexia that exclusively used MCS was applied to 
the entire study group, 41.6% of cats met the criteria for muscle loss and thus were considered to have 
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cachexia. Cats with muscle loss were more likely to have pleural effusion 
and had significantly higher BUN and BUN:creatinine ratios, lower body 
weights and BCSs, higher neutrophil concentrations, and lower hemato-
crit and hemoglobin concentrations. Cats with muscle loss also had  
significantly shorter survival times (ie, ≈95 days) as compared with cats 
without muscle loss (ie, ≈281 days). Thin body condition (ie, BCS <4/9) was 
also associated with decreased survival as compared with overweight 
cats (ie, ≈35 days vs ≈216 days). 

Overall, cardiac cachexia prevalence in cats with CHF varies widely, 
depending on its definition. MCS appears to be a good clinical marker to 
identify cats with cachexia. Of note, cachexia can be present prior to overt 
weight loss; many cats considered to have a normal or overweight BCS 
had muscle loss based on MCS. Based on the finding of decreased survival 
with muscle loss, detection of cachexia based on MCS appears to be a use-
ful prognostic indicator for cats with CHF.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Cachexia can be present in cats with a normal or overweight BCS.

2   Assessment of MCS in cats with advanced heart disease should be 
performed at each visit to detect early signs of cachexia.

3   Muscle loss and low body weight can occur secondary to advanced 
heart disease and have been shown to decrease survival times in 
cats with CHF.
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FROM THE PAGE …

Ischemic dermatopathy can refer to multiple syndromes that share common features but 
have different etiologies. Few recent studies have focused on nonfamilial variants of ischemic 
dermatopathy or cases in which a vaccine trigger has not been identified. Few case reports have 
shown improvement after administration of vitamin E combined with pentoxifylline ± prednisone 
or with oclacitinib.1,2

This retrospective study reviewed 177 cases of canine ischemic dermatopathy, excluding familial 
dermatomyositis; 93 cases had complete medical records. Results showed that small breeds 
(weighing <22 lb [10 kg]) represented most cases; Chihuahuas, toy/miniature poodles, Maltese, 
and Yorkshire and Jack Russell terriers were significantly overrepresented. 

Of the 93 dogs with complete records, alopecia was the most common lesion, followed by crust-
ing, scale, erythema, erosions/ulcers, and hyperpigmentation; pruritus was noted in one-third of 
the dogs. The median number of lesion sites was 4; however, some dogs had a single lesion. Most 
dogs with a single lesion had been vaccinated at that site; those with lesions not at a vaccine site 
were older and had greater body weights. Lesions were found most commonly on the pinnae, 
vaccination sites, and the periocular region/face. The most frequently reported systemic signs 
were lethargy, fever, inappetence, and lameness. In dogs receiving concurrent medication, there 
was no clinical suspicion that medication triggered the disease. Dogs having only pinnal lesions 
or increased systemic signs required more medications/potent immunosuppressive agents for 
treatment.
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Pentoxifylline was the most commonly used medication, followed by ste-
roids, vitamin E, and cyclosporine. The use of steroids was associated with a 
worse outcome and prognosis. Overall remission was generally achieved 
without significant changes in medication or combination therapy. Half of 
the cases had a good outcome and could be maintained on medication long-
term. Factors associated with a worse prognosis included a weight <22 lb (10 
kg), increased age, increased number of lesion sites, presence of systemic 
signs, and lesions at specific sites, including the pinnae and paw pads.

More than half of the cases in this study were likely not induced by vacci-
nation, highlighting the need to investigate other underlying causes of 
ischemic dermatopathy. Previous reports show that vaccine-induced dis-
ease is seen primarily in small-breed dogs, but results in this study contra-
indicate those prior results. Although vaccines appear to play a role in 
some cases, generalized idiopathic ischemic dermatopathy more likely 
encompasses a diverse group of diseases, with variations in severity and 
unidentified but wide-ranging triggers.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Small-breed dogs weighing <22 lb (10 kg) are typically 
overrepresented in cases of ischemic dermatopathy; thus, this 
disease should be on the differential list for patients displaying 
appropriate clinical signs.

2   More than half of the cases of ischemic dermatopathy in this study 
were likely not induced by vaccination; thus, a specific trigger for 
this disease may not be apparent from a patient’s history.

3   Overall remission was achieved without the use of significant num-
bers of medications. Approximately half of the cases had good out-
comes and could be maintained on medication long-term. 
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FROM THE PAGE …

Glycemic monitoring is a cornerstone of managing diabetic ketoacidosis (DKA) and is generally performed 
using portable blood glucose meters. Minimally invasive flash glucose monitoring systems (FGMSs) contin-
uously measure interstitial blood glucose (IG) concentrations. IG can be evaluated as often as every minute 
through FGMSs, but the sensor needs to be scanned with a reader to obtain a measurement rather than 
having the glucose continuously displayed (as with continuous glucose monitoring). IG has been shown to 
closely reflect circulating blood glucose concentrations in steady state conditions, but when blood glucose 
rapidly increases or decreases, IG lags and will be lower or higher, respectively.1,2  The FGMS has recently 
been evaluated in uncomplicated diabetic dogs but not in dogs with DKA.3

In this study, the performance of an FGMS was assessed in 14 dogs with DKA, during the DKA crisis and 
after its resolution. IG measurements obtained with the FGMS were compared with blood glucose concen-
trations obtained via a validated portable blood glucose meter. BCS, lactate concentration, severity of 
ketosis, acidosis, and time wearing the device were evaluated for their effects on sensor accuracy. 
 
The FGMS provided clinically accurate estimates of blood glucose concentration as compared with the 
portable blood glucose meter and can be a useful device for monitoring blood glucose concentration in 
critically ill dogs with DKA. Changes in metabolic variables (eg, acid–base status, ketosis, lactate concen-
trations), BCS, and time wearing the device did not seem to influence sensor accuracy. Application of the 
FGMS appeared to be painless and easy to perform and was well tolerated by all dogs. No relevant adverse 
events were recorded. One dog had mild erythema at the application site that resolved spontaneously 
within 24 hours of removal. 

Further studies are required to evaluate precision, effects of hydration status, skin and SC adipose tissue 
thickness at the site of application, and location of the sensor on the accuracy of the device.
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Flash glucose monitoring  
systems are less invasive  
than portable blood glucose  
meters and have acceptable  
clinical accuracy.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   FGMSs are less invasive than portable blood glucose meters and have 
acceptable clinical accuracy. They can minimize pain and prevent 
complications secondary to frequent phlebotomies (eg, iatrogenic 
anemia), particularly in small-breed dogs and cats. They are cost 
effective and productive for ≤2 weeks. 

2   FGMSs provide IG results every minute across a wide range of glucose 
concentrations between 40 mg/dL and 500 mg/dL. Glucose readings 
are stored every 15 minutes for ≤8 hours on the sensor and uploaded 
to the reader when scanned, allowing pattern and trend generation 
that can be used to guide treatment decisions. The authors of this 
review article discharge their DKA patients wearing the FGMS to opti-
mize insulin dosing in the subsequent 1 to 2 weeks.

3   Evaluating blood glucose concentration with a validated portable 
blood glucose meter is strongly recommended when unexpected or 
low FGMS results (<70 mg/dL) are obtained.
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  N1 % (n=415) N2 % (n=200)
 Vomiting (with and without blood) 17 4.1 25 12.5
 Dry/Flaky Skin 13 3.1 2 1.0
 Diarrhea (with and without blood) 13 3.1 7 3.5
 Lethargy 7 1.7 4 2.0
 Anorexia 5 1.2 9 4.5

Treatment Group

Afoxolaner Oral active control

CAUTION: Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Description:
NexGard® (afoxolaner) is available in four sizes of beef-flavored, soft chewables for oral 
administration to dogs and puppies according to their weight. Each chewable is formulated to 
provide a minimum afoxolaner dosage of 1.14 mg/lb (2.5 mg/kg). Afoxolaner has the chemical 
composition 1-Naphthalenecarboxamide, 4-[5- [3-chloro-5-(trifluoromethyl)-phenyl]-4, 5-dihydro-
5-(trifluoromethyl)-3-isoxazolyl]-N-[2-oxo-2-[(2,2,2-trifluoroethyl)amino]ethyl. 
Indications:
NexGard kills adult fleas and is indicated for the treatment and prevention of flea infestations 
(Ctenocephalides felis), and the treatment and control of Black-legged tick (Ixodes scapularis), 
American Dog tick (Dermacentor variabilis), Lone Star tick (Amblyomma americanum), and Brown 
dog tick (Rhipicephalus sanguineus) infestations in dogs and puppies 8 weeks of age and older, 
weighing 4 pounds of body weight or greater, for one month. NexGard is indicated for the prevention 
of Borrelia burgdorferi infections as a direct result of killing Ixodes scapularis vector ticks.
Dosage and Administration:
NexGard is given orally once a month, at the minimum dosage of 1.14 mg/lb (2.5 mg/kg).
Dosing Schedule:

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

1Number of dogs in the afoxolaner treatment group with the identified abnormality.
2Number of dogs in the control group with the identified abnormality. 
In the US field study, one dog with a history of seizures experienced a seizure on the same day 
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FROM PAGE TO PATIENT

Conflict in Multicat 
Households
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College Station, Texas

In the Literature
Elzerman AL, DePorter TL, Beck A, Collin JF. Conflict and affiliative 
behavior frequency between cats in multi-cat households: a 
survey-based study. J Feline Med Surg. 2019. doi: 10.1177/1098612 
X19877988

FROM THE PAGE …

Approximately 40% of US homes include cats,1,2 and homes with cats are more likely 
to have multiple animals, averaging 1.8 cats each.2 Close contact among cats, however, 
can be associated with an increase in behavior problems; urine spraying and urinating 
outside the litter box are significantly more common in multicat homes.3 Conflict  
behaviors—from tail twitching to aggressive interactions—can also occur and cause 
stress within the household. 

This study represents the first large statistical evaluation of intercat relationships in 
households and the factors that may influence them. Multicat homes included in this 
study (n = 2492) had between 2 and 4 cats.

Affiliative behaviors among individual cats were found to be more common than con-
flict signs. These behaviors included sleeping in the same room as another cat, groom-
ing another cat by licking around the head or ears, sleep-touching with another cat, and 
nose-touching with another cat. Almost 90% of cats slept in the same room as other 
cats at least once a day, and cat–cat touching was observed during ≈50% of this time. 
Mutual grooming of the head and ears was also common.  

Conflict signs were slightly less common, although the frequency of signs increased as cat 
numbers increased. The number of conflict signs that owners could report was limited to 
7 and included staring, chasing, stalking, fleeing, tail twitching, hissing, and wailing/
screaming. Almost 75% of owners noticed conflict when a new cat was introduced into 
the home, and in ≈50% of cases, conflict among the cats continued over time. Staring and 
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chasing conflict signs occurred at least 
daily in 44% of cats, with stalking occur-
ring in 35% of cats. Almost 17% of house-
holds reported intercat aggression, 
indicating potential for clinics to provide 
behavioral treatment.  

These results were obtained through an 
internet survey; thus, responders were 
self-selective and may or may not be rep-
resentative of all cat owners. Neverthe-
less, the sample size of 2492 multicat 
households containing 6431 cats yields 
good insight into intercat relationships.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Recommending ways to promote 
friendly introductions of new cats 
into the home can result in fewer 
negative interactions among 
household cats.

2   Results from this survey appear to 
indicate that owners observe their 
cat’s behavior; thus, asking ques-
tions regarding behavioral con-
cerns during routine visits may 
provide opportunities for earlier 
intervention.

3   Developing protocols for intercat 
aggression can be helpful for own-
ers with cats prone to conflict. n
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By utilizing both 
RenalTech and SDMA 
technologies, Mitzi was 
appropriately diagnosed 
with IRIS stage 2 CKD 
earlier than if her 
diagnosis had relied on 
creatinine alone. 

Investigating for concurrent comorbidities 
that might predispose to, increase the risk 
for, or impact management of CKD should 
also be performed. This includes but is not 
limited to systemic hypertension, diabetes 
mellitus, hyperthyroidism, electrolyte 
abnormalities, and urolithiasis. 

Use of SDMA in 
the Clinical Setting
SDMA is a renal biomarker used to detect 
CKD earlier than can creatinine, when 
approximately only 40% of renal function 
has been lost.7 SDMA is used in the IRIS 
staging guidelines to help improve early 
diagnosis of CKD and individual patient 
management and recommendations. 
SDMA, which provides a snapshot of renal 
function at a single point in time, can be 
used alongside the RenalTech predictive 
algorithm to support an earlier CKD 
diagnosis and staging, as well as for 
monitoring of treatment and disease 
progression.

Mitzi’s Prognosis & Outcome
Mitzi returned to the clinic 3 weeks later for 
reassessment of her SDMA and creatinine 
levels. Although Mitzi’s creatinine was at 
the upper end of the normal laboratory 
reference range, she was diagnosed with 
IRIS stage 2 CKD based on interpretation 
of both her creatinine and SDMA levels. 
Studies have documented that, unlike 
serum creatinine levels which decline 
with muscle wasting, SDMA levels remain 
una� ected by this age-related change and 
are more highly correlated with glomerular 
filtration rate than serum creatinine.8 

Mitzi’s isosthenuria, proteinuria, and 
hypertension were also supportive of 
kidney dysfunction and helped substage 
her CKD (ie, borderline proteinuric, 
hypertensive) and individualize her 
treatment plan moving forward. Before 
attributing her proteinuria and 
hypertension to kidney disease, it was 
crucial to rule out the presence of other 
comorbidities such as endocrine disease 
(eg, hyperthyroidism, diabetes mellitus) 
and lower urinary tract disease (eg, UTI, 
urolithiasis) that could also cause these 
abnormalities. 

By utilizing both RenalTech and SDMA 
technologies, Mitzi was appropriately 
diagnosed with IRIS stage 2 CKD earlier 

than if her diagnosis had relied on 
creatinine alone. Mitzi was started on a 
renal therapeutic diet and an anti-
hypertensive medication. It was 
recommended that Mitzi return in 2 
weeks for repeat diagnostics to monitor 
her response to treatment and allow for 
additional medication adjustments.  

Conclusion
Incorporating both RenalTech and SDMA 
technologies allows veterinarians to 
provide early care and recommendations 
for patients with CKD. RenalTech can help 
shape the approach to CKD in cats from a 
reactive perspective to a proactive one; 
by using and interpreting more than 
traditional serum BUN and creatinine 
levels, patients are able to be diagnosed 
with CKD sooner and receive individualized 
treatment plans that are tailored to their 
unique health status.2 RenalTech can help 
improve owner confidence and compli-
ance, ultimately leading to improved 
patient care and outcome. As early care 
strategies continue to emerge, the outlook 
for CKD continues to improve. ■
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Chronic kidney disease (CKD) is a common disease in cats, a
 ecting as many 

as 30% to 40% of cats >10 years of age.1,2 Kidney damage associated with 

CKD is o� en irreversible and progressive,3 making early detection and 

intervention crucial to successful management. Diagnosis has traditionally 

relied heavily on increases in BUN and creatinine; however, these values are 

not typically increased until >75% of renal function is impaired.4 

assess her unique risk for CKD. RenalTech 
utilizes artificial intelligence and machine 
learning to measure and compare 6 key 
values (ie, urine specific gravity, urine 
protein, urine pH, creatinine, BUN, WBC 
count), as well as patient age, at 2 di� erent 
time points (ideally, 6 months apart). The 
analysis is able to detect subtle changes 
over time and predicts the development 
of CKD in a patient within the next 2 years 
with >95% accuracy.5,6 

Possible statuses generated from the 
RenalTech algorithm include positive, 
negative, and inconclusive:

h  A positive result indicates that the 
patient already has CKD or is likely to 
develop CKD within the next 2 years. If 
the result is positive, the patient should 
be closely monitored and, when CKD is 
diagnosed based on IRIS guidelines, 
treatment recommendations should 
be provided based on IRIS staging. 

h  A negative result indicates the patient is 
not likely to have a diagnosis of CKD 
within the next 2 years; the patient 
should be re-evaluated at their next 
annual wellness examination, with 
no further action necessary until 
re-evaluation.

h  If the result is inconclusive, it is 
recommended to re-evaluate and 
re-test the patient in 3 to 6 months. 

Newer technology that includes the use 
of biomarkers and algorithms has been 
developed to aid in prediction and early 
disease detection, resulting in earlier 
treatment and, ultimately, a more 
favorable patient outcome. Mitzi was 
one such patient that received testing 
with this technology and experienced 
early CKD prediction and a positive 
outcome as a result. 

Case Presentation 
Mitzi, a 12-year-old, spayed domestic 
shorthair cat, was presented for a wellness 
examination. Physical examination 
revealed di� use muscle wasting but was 
otherwise unremarkable. CBC, serum 
chemistry, thyroid testing, and urinalysis 
were performed; BUN was normal, but 
creatinine was in the upper end of the 
reference range and isosthenuria and 
proteinuria were evident. A urine 
protein:creatinine ratio of 0.4 confirmed 
borderline proteinuria. Noninvasive blood 
pressure measurement also revealed 
hypertension (systolic, 160 mm Hg). Urine 
culture and susceptibility testing was 
performed and was negative for bacterial 
growth. 

RenalTech: A Breakthrough
in Predictive Medicine
A RenalTech status was reported as a part 
of Mitzi’s wellness screening to further 

RenalTech can help 
shape the approach 
to CKD in cats from 
a reactive perspective 
to a proactive one.

—Dr. Dennis Chew2
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By utilizing both 
RenalTech and SDMA 
technologies, Mitzi was 
appropriately diagnosed 
with IRIS stage 2 CKD 
earlier than if her 
diagnosis had relied on 
creatinine alone. 

Investigating for concurrent comorbidities 
that might predispose to, increase the risk 
for, or impact management of CKD should 
also be performed. This includes but is not 
limited to systemic hypertension, diabetes 
mellitus, hyperthyroidism, electrolyte 
abnormalities, and urolithiasis. 

Use of SDMA in 
the Clinical Setting
SDMA is a renal biomarker used to detect 
CKD earlier than can creatinine, when 
approximately only 40% of renal function 
has been lost.7 SDMA is used in the IRIS 
staging guidelines to help improve early 
diagnosis of CKD and individual patient 
management and recommendations. 
SDMA, which provides a snapshot of renal 
function at a single point in time, can be 
used alongside the RenalTech predictive 
algorithm to support an earlier CKD 
diagnosis and staging, as well as for 
monitoring of treatment and disease 
progression.

Mitzi’s Prognosis & Outcome
Mitzi returned to the clinic 3 weeks later for 
reassessment of her SDMA and creatinine 
levels. Although Mitzi’s creatinine was at 
the upper end of the normal laboratory 
reference range, she was diagnosed with 
IRIS stage 2 CKD based on interpretation 
of both her creatinine and SDMA levels. 
Studies have documented that, unlike 
serum creatinine levels which decline 
with muscle wasting, SDMA levels remain 
una� ected by this age-related change and 
are more highly correlated with glomerular 
filtration rate than serum creatinine.8 

Mitzi’s isosthenuria, proteinuria, and 
hypertension were also supportive of 
kidney dysfunction and helped substage 
her CKD (ie, borderline proteinuric, 
hypertensive) and individualize her 
treatment plan moving forward. Before 
attributing her proteinuria and 
hypertension to kidney disease, it was 
crucial to rule out the presence of other 
comorbidities such as endocrine disease 
(eg, hyperthyroidism, diabetes mellitus) 
and lower urinary tract disease (eg, UTI, 
urolithiasis) that could also cause these 
abnormalities. 

By utilizing both RenalTech and SDMA 
technologies, Mitzi was appropriately 
diagnosed with IRIS stage 2 CKD earlier 

than if her diagnosis had relied on 
creatinine alone. Mitzi was started on a 
renal therapeutic diet and an anti-
hypertensive medication. It was 
recommended that Mitzi return in 2 
weeks for repeat diagnostics to monitor 
her response to treatment and allow for 
additional medication adjustments.  

Conclusion
Incorporating both RenalTech and SDMA 
technologies allows veterinarians to 
provide early care and recommendations 
for patients with CKD. RenalTech can help 
shape the approach to CKD in cats from a 
reactive perspective to a proactive one; 
by using and interpreting more than 
traditional serum BUN and creatinine 
levels, patients are able to be diagnosed 
with CKD sooner and receive individualized 
treatment plans that are tailored to their 
unique health status.2 RenalTech can help 
improve owner confidence and compli-
ance, ultimately leading to improved 
patient care and outcome. As early care 
strategies continue to emerge, the outlook 
for CKD continues to improve. ■
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assess her unique risk for CKD. RenalTech 
utilizes artificial intelligence and machine 
learning to measure and compare 6 key 
values (ie, urine specific gravity, urine 
protein, urine pH, creatinine, BUN, WBC 
count), as well as patient age, at 2 di� erent 
time points (ideally, 6 months apart). The 
analysis is able to detect subtle changes 
over time and predicts the development 
of CKD in a patient within the next 2 years 
with >95% accuracy.5,6 

Possible statuses generated from the 
RenalTech algorithm include positive, 
negative, and inconclusive:

h  A positive result indicates that the 
patient already has CKD or is likely to 
develop CKD within the next 2 years. If 
the result is positive, the patient should 
be closely monitored and, when CKD is 
diagnosed based on IRIS guidelines, 
treatment recommendations should 
be provided based on IRIS staging. 

h  A negative result indicates the patient is 
not likely to have a diagnosis of CKD 
within the next 2 years; the patient 
should be re-evaluated at their next 
annual wellness examination, with 
no further action necessary until 
re-evaluation.

h  If the result is inconclusive, it is 
recommended to re-evaluate and 
re-test the patient in 3 to 6 months. 

Newer technology that includes the use 
of biomarkers and algorithms has been 
developed to aid in prediction and early 
disease detection, resulting in earlier 
treatment and, ultimately, a more 
favorable patient outcome. Mitzi was 
one such patient that received testing 
with this technology and experienced 
early CKD prediction and a positive 
outcome as a result. 

Case Presentation 
Mitzi, a 12-year-old, spayed domestic 
shorthair cat, was presented for a wellness 
examination. Physical examination 
revealed di� use muscle wasting but was 
otherwise unremarkable. CBC, serum 
chemistry, thyroid testing, and urinalysis 
were performed; BUN was normal, but 
creatinine was in the upper end of the 
reference range and isosthenuria and 
proteinuria were evident. A urine 
protein:creatinine ratio of 0.4 confirmed 
borderline proteinuria. Noninvasive blood 
pressure measurement also revealed 
hypertension (systolic, 160 mm Hg). Urine 
culture and susceptibility testing was 
performed and was negative for bacterial 
growth. 

RenalTech: A Breakthrough
in Predictive Medicine
A RenalTech status was reported as a part 
of Mitzi’s wellness screening to further 
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40 IU/mL

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

Description: PROZINC® is a sterile aqueous protamine zinc suspension of recombinant  
human insulin.

Each mL contains:

 recombinant human insulin 40 International Units (IU) 
 protamine sulfate 0.466 mg 
 zinc oxide 0.088 mg 
 glycerin 16.00 mg 
 dibasic sodium phosphate, heptahydrate 3.78 mg 
 phenol (added as preservative) 2.50 mg 
 hydrochloric acid 1.63 mg 
 water for injection (maximum) 1005 mg 
 pH is adjusted with hydrochloric acid and/or sodium hydroxide.

Indication: PROZINC (protamine zinc recombinant human insulin) is indicated for the 
reduction of hyperglycemia and hyperglycemia-associated clinical signs in cats with 
diabetes mellitus.

Dosage and Administration: USE OF A SYRINGE OTHER THAN A U-40 SYRINGE WILL RESULT 
IN INCORRECT DOSING.

FOR SUBCUTANEOUS INJECTION ONLY.

DO NOT SHAKE OR AGITATE THE VIAL.

PROZINC should be mixed by gently rolling the vial prior to withdrawing each dose from the 
vial. Once mixed, PROZINC suspension has a white, cloudy appearance. Clumps or visible 
white particles can form in insulin suspensions: do not use the product if clumps or visible 
white particles persist after gently rolling the vial.

Using a U-40 insulin syringe,  the injection should be administered subcutaneously on the 
back  of the neck or on the side of the cat.

Always provide the Client Information Sheet with each prescription.

The initial recommended PROZINC dose is 0.1 – 0.3 IU insulin/pound of  body weight (0.2 – 
0.7 IU/kg) every 12 hours. The dose should be given concurrently with or right after a meal. 
The veterinarian should re-evaluate the cat at appropriate intervals and adjust the dose based 
on both clinical signs and glucose nadirs until adequate glycemic control has been attained. 
In the effectiveness field study, glycemic control was considered adequate  if the glucose 
nadir from a 9-hour blood glucose curve was between 80 and 150 mg/dL and clinical signs of 
hyperglycemia such as polyuria, polydipsia, and weight loss were improved.

Further adjustments in the dosage may be necessary with changes in the cat’s diet, 
body weight, or concomitant medication, or if the cat develops concurrent infection, 
inflammation, neoplasia, or an additional endocrine or other medical disorder.

Contraindications: PROZINC is contraindicated in cats sensitive to protamine zinc 
recombinant human insulin or any other ingredients in PROZINC. PROZINC is 
contraindicated during episodes of hypoglycemia.

Warnings: User Safety: For use in cats and dogs only. Keep out of the reach of children. Avoid 
contact with eyes. In case of contact, immediately flush eyes with running water for at least 
15 minutes. Accidental injection may cause hypoglycemia. In case of accidental injection, 
seek medical attention immediately. Exposure to product may induce a local or systemic 
allergic reaction in sensitized individuals.

Animal Safety: Owners should be advised to observe for signs of hypoglycemia (see Client 
Information Sheet). Use of this product, even at established doses, has been associated with 
hypoglycemia. A cat with signs of hypoglycemia should be treated immediately. Glucose 
should be given orally or intravenously as dictated by clinical signs. Insulin should be 
temporarily withheld and, if indicated, the dosage adjusted.

Any change in insulin should be made cautiously and only under a veterinarian’s 
supervision. Changes in insulin strength, manufacturer, type, species (human, animal) or 
method of manufacture (rDNA versus animal-source insulin) may result in the need for a 
change in dosage.

Appropriate diagnostic tests should be performed to rule out other endocrinopathies in 
diabetic cats that are difficult to regulate.

Precautions: Cats presenting with severe ketoacidosis, anorexia, lethargy, and/or vomiting 
should be stabilized with short-acting insulin and appropriate supportive therapy until 
their condition is stabilized. As with all insulin products, careful patient monitoring for 
hypoglycemia and hyperglycemia is essential to attain and maintain adequate glycemic 
control and to prevent associated complications. Overdose can result in profound 
hypoglycemia and death.

Glucocorticoids, progestogens, and certain endocrinopathies can have an antagonistic effect  
on insulin activity. Glucocorticoid and progestogen use should be avoided.

The safety and effectiveness of PROZINC in breeding, pregnant, and lactating cats has  
not been evaluated.

The safety and effectiveness of PROZINC in kittens has not been evaluated.

Adverse Reactions: Effectiveness Field Study 
In a 45-day effectiveness field study, 176 cats received PROZINC. Hypoglycemia (defined as 
a blood glucose value of < 50 mg/dL) occurred  in 71 of the cats at various times throughout 
the study. Clinical signs of hypoglycemia were generally mild in nature (described as lethargic, 
sluggish, weak, trembling, uncoordinated, groggy, glassy-eyed or dazed).  In 17 cases, the 
veterinarian provided oral glucose supplementation or food as treatment. Most cases 
were not associated with clinical signs  and received no treatment. One cat had a serious 
hypoglycemic event associated with stupor, lateral recumbency, hypothermia and seizures. 

All cases of hypoglycemia resolved with appropriate therapy and if needed, a dose reduction.

Three cats had injection site reactions which were described as either small, punctate, red 
lesions; lesions on neck; or palpable subcutaneous thickening. All injection site reactions 
resolved without cessation of therapy.

Four cats developed diabetic neuropathy during the study as evidenced  by plantigrade stance. 
Three cats entered the study with plantigrade stance, one of which resolved by Day 45. Four 
cats were diagnosed with diabetic ketoacidosis during the study. Two were euthanized due to 
poor response to treatment. Five other cats were euthanized during the study, one of which 
had hypoglycemia. Four cats had received PROZINC for less than a week and were euthanized 
due to worsening concurrent medical conditions.

The following additional clinical observations or diagnoses were reported  in cats during the 
effectiveness field study: vomiting, lethargy, diarrhea, cystitis/hematuria, upper respiratory 
infection, dry coat, hair loss, ocular discharge, abnormal vocalization, black stool, and  
rapid breathing.

Extended Use Field Study

Cats that completed the effectiveness study were enrolled into an extended use field 
study. In this study, 145 cats received PROZINC for up to  an additional 136 days. Adverse 
reactions were similar to those reported during the 45-day effectiveness study and are 
listed in order of decreasing frequency: vomiting, hypoglycemia, anorexia/poor appetite, 
diarrhea, lethargy, cystitis/hematuria, and weakness. Twenty cats had signs consistent 
with hypoglycemia described as: sluggish, lethargic, unsteady, wobbly, seizures, trembling, 
or dazed. Most of these were treated by the owner or veterinarian with oral glucose 
supplementation or food; others received intravenous glucose. One cat had a serious 
hypoglycemic event associated with seizures and blindness. The cat fully recovered 
after supportive therapy and finished the study. All cases of hypoglycemia resolved with 
appropriate therapy and if needed, a dose reduction.

Fourteen cats died or were euthanized during the extended use study. In two cases, continued 
use of insulin despite anorexia and signs of hypoglycemia contributed to the deaths. In one 
case, the owner decided not to continue therapy after a presumed episode of hypoglycemia. 
The rest were due to concurrent medical conditions or worsening of the diabetes mellitus.

To report suspected adverse drug events, for technical assistance or to obtain a copy of the 
Safety Data Sheet (SDS), contact Boehringer Ingelheim at 1-888-637-4251.

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/reportanimalae.

Information for Cat Owners: Please refer to the Client Information Sheet for Cats for 
more information about PROZINC. PROZINC, like  other insulin products, is not free 
from adverse reactions. Owners should  be advised of the potential for adverse reactions 
and be informed of the associated clinical signs. Potential adverse reactions include: 
hypoglycemia, insulin antagonism/resistance, rapid insulin metabolism, insulin-induced 
hyperglycemia (Somogyi Effect), and local or systemic reactions. The most common 
adverse reaction observed is hypoglycemia. Signs may include: weakness, depression, 
behavioral changes, muscle twitching, and anxiety.  In severe cases of hypoglycemia, 
seizures and coma can occur. Hypoglycemia can be fatal if an affected cat does not receive 
prompt treatment. Appropriate veterinary monitoring of blood glucose, adjustment of 
insulin dose and regimen as needed, and stabilization of diet and activity help minimize the 
risk of hypoglycemic episodes. The attending veterinarian should evaluate other adverse 
reactions on a case-by-case basis to determine if an adjustment in therapy is appropriate, 
or if alternative therapy should be considered.

Effectiveness: A total of 187 client-owned cats were enrolled in a 45-day field study, with 
176 receiving PROZINC. One hundred and fifty-one cats were included in the effectiveness 
analysis. The patients included various purebred and mixed breed cats ranging in age from 3 
to 19 years and in weight from 4.6 to 20.8 pounds. Of the cats included in the effectiveness 
analysis, 101 were castrated males, 49 were spayed females, and 1 was an intact female.

Cats were started on PROZINC at a dose of 0.1-0.3 IU/lb (0.2-0.7 IU/kg) twice daily. Cats were 
evaluated at 7, 14, 30, and 45 days after initiation of therapy and the dose was adjusted based 
on clinical signs and results of  9-hour blood glucose curves on Days 7, 14, and 30.

Effectiveness was based on successful control of diabetes which was defined as improvement 
in at least one blood glucose variable (glucose curve mean, nadir, or fructosamine) and at 
least one clinical sign (polyuria, polydipsia, or body weight). Based on this definition, 115 of 
151 cases (76.2%) were considered successful. Blood glucose curve means decreased from 
415.3 mg/dL on Day 0 to 203.2 mg/dL by Day 45 and the mean blood glucose nadir decreased 
from 407.9 mg/dL on Day 0 to 142.4 mg/dL on Day 45. Mean fructosamine values decreased 
from 505.9 μmol/L on Day 0  to 380.7 μmol/L on Day 45.

Cats that completed the effectiveness study were enrolled in an extended use field study. The 
mean fructosamine value was 342.0 μmol/L after a total of 181 days of PROZINC therapy.

How Supplied: PROZINC is supplied as a sterile injectable suspension in 10 mL and 20 mL 
multi-dose vials. Each mL of PROZINC contains 40 IU recombinant human insulin.

Storage Conditions: Store in an upright position under refrigeration at 36-46°F (2-8°C). Do 
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• Backed by the largest prospective study 
 in diabetic cats to date, PROZINC o� ers 
 predictable glycemic control and e�  cacy 
 proven to improve clinical signs associated 
 with diabetes.1-3

• Another study shows that remission rates 
 with the use of PROZINC were comparable 
 to glargine.2

Make PROZINC your fi rst-line treatment for 
diabetic cats.4–6

For more information, contact your  
Boehringer Ingelheim representative.

Important Safety Information for Cats: For use in cats and dogs only. Animals presenting with severe ketoacidosis, anorexia, lethargy, and/or vomiting 
should be stabilized with short-acting insulin and appropriate supportive therapy until their condition is stabilized. As with all insulin products, careful patient 
monitoring for hypoglycemia and hyperglycemia is essential to attain and maintain adequate glycemic control and to prevent associated complications. 
Overdosage can result in profound hypoglycemia and death. Progestogen and glucocorticoid use should be avoided. PROZINC insulin is contraindicated in 
cats during episodes of hypoglycemia and in cats sensitive to protamine zinc recombinant human insulin or any other ingredients in the PROZINC product.
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CONSULT THE EXPERT h ORTHOPEDICS h PEER REVIEWED

ate ligament (CCL) rupture.7-18 Isolated meniscal tears 
are rare and may be more likely to occur secondary to 
trauma or in canine athletes; a limited number of these 
cases have been reported.8,10-12 CCL rupture is the most 
common cause of pelvic limb lameness in dogs, and 
≥85% of dogs—and 67% of cats—with CCL rupture have 
been reported to have meniscal tears diagnosed at the 
time of surgery.12,13 Postoperatively, meniscal tears can 
also occur secondary to persistent stifle instability and 
have been reported in 0.7% to 27.8% of dogs, with the 
lowest rates generally following tibial plateau leveling 
osteotomy (TPLO) surgery and the highest rates gener-
ally following tibial tuberosity advancement surgery.15-18 

Spayed/neutered, older, and obese dogs, as well as  
certain breeds (eg, rottweilers, Newfoundlands, Staf-
fordshire terriers), have been shown to have a higher 
risk for CCL rupture.19,20 Specific risk factors for the 

The medial and lateral menisci are 
fibrocartilaginous structures in the stifle 
joint that play an important role in normal 
joint function. The menisci distribute load, 
improve congruity, enhance stability, provide 
proprioceptive functions, and provide 
lubrication to the articular cartilage.1-4 The 
menisci have poor blood supply—only 
the peripheral 25% is supplied blood by 
the medial and lateral genicular arteries—
leading to poor healing of meniscal disease 
and impacting the clinical significance and 
treatment of meniscal tears.1,3,5,6

Background & Pathophysiology
Meniscal injury in dogs and cats primarily occurs sec-
ondary to stifle instability resulting from cranial cruci-

Meniscal 
Disease
Mary Sarah Bergh, DVM, MS,  
DACVS, DACVSMR 
Iowa State University

CCL = cranial cruciate ligament

TPLO = tibial plateau level osteotomy

d  FIGURE 1 Anatomic specimen of a disarticulated stifle that 
demonstrates the meniscal anatomy: CCL (a), caudal cruciate 
ligament (b), lateral meniscus (c), caudal meniscofemoral 
ligament (d), medial meniscus (e), caudal meniscotibial 
ligament (arrow)
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development of meniscal tears after CCL rupture 
include increased stifle instability, increased dura-
tion of lameness, increased weight, and older 
age.21-23

Although there are 2 menisci in the stifle joint, 
>96% of meniscal tears occur in the medial  
meniscus alone.1,2,4,13,15,16,24 This is secondary to 
anatomic differences between the medial and  
lateral menisci. Both menisci are attached crani-
ally to the tibia, but the medial meniscus is more 
closely associated with the tibial plateau because 
of its firm attachment at the medial collateral liga-
ment, peripheral attachment to the joint capsule, 
and primary caudal attachment to the tibia at the 
meniscotibial ligament. The lateral meniscus lacks 
an attachment at the collateral ligament, has 
looser capsular attachments, and has its primary 
caudal attachment on the femur versus the tibia. 
When the CCL is ruptured (Figure 1, previous 
page), the femoral condyles translate caudally 
during weight-bearing, leading the lateral menis-
cus to translate caudally with the lateral femoral 
condyle. The medial meniscus, which is more 
firmly attached to the tibia, is then crushed by  
the medial femoral condyle when it translates  
caudally. Excessive rotational forces in the stifle, 
either from CCL rupture or supraphysiologic loads, 
can also lead to meniscal injury.8,25,26 Tears may  
be partial or full thickness through the meniscus. 

The caudal pole region between the medial collat-
eral and meniscotibial ligaments is the most com-
monly injured portion of the medial meniscus. 
Common configurations include vertical longitu-
dinal (ie, bucket handle) tears, maceration of the 
caudal pole, peripheral capsular detachment, and 
radial tears. The most clinically relevant tears are 
medial meniscal; however, 77% of arthroscopi-
cally evaluated dogs with CCL rupture had some 
degree of damage to the lateral meniscus.24,25,27 
Lateral meniscal tears tend to be radial or longitu-
dinal and, although the clinical significance is 
unclear, a recent report found significant cartilage 
lesions associated with isolated lateral meniscal 
tears in dogs, suggesting that there is a negative 
impact on joint health.12,24

History & Clinical Signs
Dogs and cats with meniscal tears are typically pre-
sented with chronic or acute pelvic limb lameness 
that is often only partially alleviated with conserva-
tive management (including NSAIDs and rest); CCL 
rupture may or may not have been previously diag-
nosed, and stifle surgery for CCL rupture may have 
been previously performed.10,11,24,28-30 Development 
of a meniscal tear is typically associated with  
sudden worsening of lameness in patients that  
were previously diagnosed with CCL rupture or a 
new onset of lameness in dogs that have previously 
undergone surgery for CCL rupture.17,18,24 The  
presenting lameness is often more severe in dogs 
that have CCL rupture and meniscal tears as  
compared with dogs that have only CCL rupture; it 
is not uncommon for this to be nonweight-bearing 
lameness.22,23 Some owners report hearing a  
popping or clicking sound when their pet is ambu-
lating. Meniscal injury should be a differential 
diagnosis for dogs that have had stifle surgery for 
CCL rupture and are presented with subtle or acute 
profound lameness or have poor clinical recovery 
after surgery.15,16,22,24,30

Because meniscal disease primarily occurs in  
conjunction with CCL rupture, clinical findings 
support both conditions. Orthopedic examination 
often reveals partial to nonweight-bearing pelvic 

Dogs and cats with 
meniscal tears are typically 
presented with chronic or 
acute pelvic limb lameness.
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limb lameness and variable amounts of muscula-
ture atrophy on the affected pelvic limb.8-11,22,23 
Palpation of the stifle joint can reveal periarticular 
thickening and palpable joint effusion.9,11,18 Stifle 
range of motion may be decreased secondary to 
pain or periarticular fibrosis in the case of chronic 
disease. Pain with flexion of the stifle joint is an 
indicator of meniscal injury in some cases.11,23 
Approximately 28% to 38% of dogs with meniscal 
injury have an audible popping sound (ie, menis-
cal click) during flexion and extension of the  
stifle that occurs when the medial femoral condyle 
slides up and over the caudal pole of the medial 
meniscus.8,23,24,31 Dogs with meniscal tears are 
often positive for cranial drawer motion and tibial 
thrust secondary to CCL rupture. 

d  FIGURE 2 Mediolateral (A) and craniocaudal (B) radiograph projections of a 3-year-old spayed mastiff with right CCL rupture and 
medial meniscal tear. Osteophytes are present on the femoral condyles, patella, fabellae, and tibial plateau (arrows). There is 
increased soft tissue opacity in the joint space consistent with joint effusion (arrowhead). In addition, there is cranial displacement 
of the tibia relative to the femur on the lateral projection. These signs combined are consistent with CCL rupture.

A B

Diagnosis
Clinical history and orthopedic examination are 
key to diagnosing meniscal injury, but diagnosis 
cannot be confirmed using only these methods. 
Orthogonal radiography of the affected stifle joint 
can be used to evaluate the presence and severity 
of osteoarthritis and can help rule out other 
pathologies (eg, osteochondritis dissecans, frac-
ture, neoplasia) of the stifle. In dogs with CCL rup-
ture and possible meniscal injury, osteophytosis, 
increased soft tissue opacity in the joint space (ie, 
joint effusion), and increased soft tissue opacity on 
the medial aspect of the joint (ie, medial buttress) 
are commonly seen on radiographs (Figure 2); 
however, it is possible to see little to no osteoar-
thritis in acute injuries. The meniscus cannot be 
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d  FIGURE 3 Intraoperative image demonstrating identification 
of medial meniscal tears by craniomedial arthrotomy in the 
dog in Figure 2, previous page. A Hohmann retractor (H) has 
been placed to allow inspection of the caudal joint space. 
The caudal pole of the medial meniscus has sustained a 
bucket handle tear and is flipped cranially (arrow).

directly visualized on radiographs and identifica-
tion of meniscal tears is limited, even with com-
puted tomography arthrography.32,33 A skilled 
ultrasonographer may be able to identify some 
tears in the meniscus34-37; however, MRI is a more 
readily available and reliable, noninvasive method 
to evaluate the presence of meniscal tears.37-40

Surgical exploration of the stifle joint is typically 
used to identify tears in the meniscus. The most 
accurate method for diagnosing a meniscal tear is 
joint evaluation by arthroscopy or arthrotomy, 
combining visual evaluation and careful palpation 
of the meniscus with a meniscal probe.41 A stifle 
distractor or Hohmann retractor may be necessary 
to facilitate adequate access to inspect the caudal 

portions of the joint (Figure 3). Both menisci 
should be carefully evaluated to identify all dam-
aged regions.41 Failure to identify and treat menis-
cal tears is a common cause of poor function 
following surgery for CCL rupture.24,30,41,42

Treatment & Management
Because there is poor blood supply to the menisci, 
meniscal tears are unlikely to heal on their own, 
and surgery should be the primary treatment. Sur-
gical treatment usually involves removing the torn 
portion of the meniscus; however, it may be possi-
ble to repair specific meniscal tears located in the 
outer 25% of the meniscus where the blood supply 
is better.14 Better success with meniscal repair or 
regeneration in dogs and cats is possible in the 
future.42,43

Treatment for meniscal tears depends on the tear 
location and severity.14,24,28-30 If the entire caudal 
pole is damaged, it should be removed via caudal 
pole hemi-meniscectomy.44 If only the inner rim of 
the caudal pole is damaged, a partial meniscec-
tomy (ie, removal of the damaged inner rim), leav-
ing the periphery intact and possibly preserving 
some of the function of the meniscus (Figure 4), 
can be performed. The normal meniscus is gener-
ally left in situ.

If there is instability of the stifle secondary to CCL 
rupture, surgery to stabilize the stifle is indicated 
following treatment of the meniscal tear. Common 
methods of stabilizing a CCL-deficient stifle include 
TPLO, lateral fabellotibial suture, and tibial tuber-
osity advancement. The potential risks and benefits 
of performing a meniscal release—in which the 
medial meniscus is transected to allow more move-
ment of the meniscus—are debated. This procedure 
can reduce, but not eliminate, the chance of menis-
cal tears postoperatively; however, it changes the 
contact mechanics in the stifle joint, subsequently 
reducing stability and causing osteoarthritis.41,45,46 
Physical rehabilitation can improve the speed and 
extent of recovery postoperatively and may have 
long-term benefits.47,48

CCL = cranial cruciate ligament

TPLO = tibial plateau leveling osteotomy
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Because dogs and cats can develop progressive 
osteoarthritis and decreased stifle range of motion 
secondary to meniscal injury, ongoing medical 
therapy with weight management, joint supple-
ments, physical rehabilitation therapy, and pain 
medication may be needed.12,49,50 After TPLO sur-
gery, dogs fed a protein-rich omega-3 fatty acid 
diet were shown to have increased limb use as 
compared with dogs fed a standard adult diet.51 

Prognosis
Surgical removal of the torn meniscus often results 

d  FIGURE 4 Arthroscopic images showing a small bucket handle tear in the caudal pole of the medial meniscus (A; arrowheads). The 
meniscus is palpated with a meniscal probe (B; P). The torn portion of meniscus is removed with an arthroscopic shaver (C; S). After 
removal of the diseased meniscus, the remaining outer rim of the meniscus is left intact (D).

A

C

B

D

in rapid resolution of pain and lameness.11,15,24,28,29 
The long-term functional outcome can be variable 
depending on the preoperative disease state of the 
joint and the surgical procedure performed to 
address the concurrent CCL disease, if applicable. 
TPLO currently has the best evidence supporting 
the ability of dogs to consistently return to normal 
clinical function and the lowest reported rate of 
postoperative meniscal tears.17,52 Although remov-
ing the torn meniscus can change biomechanics in 
the stifle joint and cause osteoarthritis, a difference 
has not been seen in the functional outcome 
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between dogs with TPLO treated with and without 
meniscectomy for CCL rupture.28,29

Conclusion
Meniscal tears are common in dogs and cats with 
CCL rupture and can occur rarely as isolated 
events. Incidence increases with increased stifle 
laxity and chronicity of CCL rupture. Radiography 
and orthopedic examinations alone are not 
sensitive enough to diagnose meniscal injury. 
MRI or surgical joint exploration using arthros-
copy or arthrotomy with meniscal probing can 
confirm diagnosis. Meniscal tears are commonly 
treated with surgical debridement; concurrent sur-

gical stabilization of the CCL-deficient stifle is 
advised. Although the postoperative outcome for 
meniscal injury is typically good, stifle osteoar-
thritis may require ongoing management. n

CCL = cranial cruciate ligament

TPLO = tibial plateau leveling osteotomy
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Clinical History & Signalment
Tucker, a 6-year-old, 56.9-lb (25.8-kg) neutered 
male German shepherd crossbreed, was presented 
for vomiting and lethargy of 24 hours’ duration. 
A distal jejunal foreign body was suspected on 
abdominal radiographs and confirmed with 
exploratory laparotomy. Enterotomy was per-
formed without complication. Cefoxitin (22 mg/kg 
IV) was administered 30 minutes before surgery 
and again every 90 minutes until surgery was com-
plete.1-4 Postsurgical antimicrobial administration 
was deemed unnecessary because the bowel was 
healthy and intact at the foreign body site, and 
there was no abdominal contamination by GI mate-
rial.5,6 Tucker recovered uneventfully and was dis-
charged after 48 hours. Five days later, the owners 
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Foreign Body 
Surgery 

William T. G. Hawker, BVSc,  
MANZCVS (Small Animal Surgery)
Ameet Singh, DVM, DVSc, DACVS  
(Small Animal)
J. Scott Weese, DVM, DVSc, DACVIM
Ontario Veterinary College
Ontario, Canada

noticed purulent discharge at the surgical incision 
site. He was also reported to be progressively 
lethargic and anorexic, although vomiting had not 
been observed. 

Tucker was returned 7 days postoperatively for 
assessment of the abdominal incision.

Physical Examination
On presentation, Tucker was quiet but alert and 
responsive. Vital signs were normal except for an 
elevated rectal temperature (103.3°F [39.6°C]). CBC 
and serum chemistry profile were unremarkable 
other than mild leukocytosis (15.3 × 109/L, refer-
ence range 5.0-14.1) characterized by mature neu-
trophilia (13.0 × 109/L, reference range 2.9-12.0).
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Examination of the surgical incision showed gen-
eralized erythema, pain and heat on palpation, 
and purulent discharge and dehiscence of the 
wound at the cranial aspect (Figure 1). A point-of-
care sonogram revealed scant abdominal fluid con-
sistent with a postoperative procedure. Surgical 
exploration of the wound was recommended.

DIAGNOSIS:
DEEP SURGICAL SITE INFECTION

Diagnosis
Tucker was placed under general anesthesia, and 
sterile wound preparation, debridement, and 
exploration were performed. Tissue devitalization 
and necrosis were noted to extend subcutaneously 
with involvement of the superficial abdominal 
musculature, leading to a diagnosis of deep surgi-
cal site infection (SSI).3,7 

d  FIGURE 1 Appearance of Tucker’s wound on presentation

Sharp debridement of necrotic tissue, thorough 
lavage with sterile saline, and a deep tissue swab 
were performed for cytology, which revealed 
gram-positive cocci and gram-negative rods. A 
small portion of the deep tissue was also excised 
for culture and susceptibility testing. 

Treatment & Long-Term Management
Open wound management was performed with 
twice-daily, medical-grade honey dressings. Enro-
floxacin (10 mg/kg IV) and ampicillin (20 mg/kg 
IV) were administered based on cytology results and 
the anticipated spectrum of activity against gram- 
positive cocci and gram-negative bacilli. Drug ther-
apy was transitioned to amoxicillin/clavulanic acid 
(20 mg/kg PO every 12 hours) and enrofloxacin (10 
mg/kg PO every 24 hours) after surgical recovery. 
Following initiation of local wound management 
and antimicrobial therapy, Tucker showed evidence 
of clinical improvement with a reduction in peri-
wound erythema and exudative discharge. Broad- 
spectrum antimicrobial therapy is recommended 
while waiting for culture and susceptibility testing 
results; antimicrobial de-escalation is encouraged 
(see Discussion) after results are received.8

Culture results (Table 1) obtained 2 days after 
Tucker was readmitted revealed an SSI with evi-
dence of methicillin-resistant Staphylococcus 
pseudintermedius, extended spectrum β-lactamase– 
producing Enterobacter cloacae, and Enterococcus 
faecalis. S pseudintermedius is the leading cause of 
SSI in dogs with methicillin resistance; this is an 
increasing concern in veterinary medicine and 
highlights the need for prudent antimicrobial 
use.9 Decisions to change antimicrobials should be 
made based on culture and susceptibility results in 
conjunction with the patient’s clinical signs.10 
Antimicrobial de-escalation (ie, enrofloxacin con-
tinued; amoxicillin/clavulanic acid discontinued) 
was warranted based on reported susceptibility of 
the isolated methicillin-resistant S pseudinterme-
dius and E cloacae. Despite the intermediate sus-
ceptibility of S pseudintermedius to enrofloxacin, 
this was considered an appropriate antimicrobial 
choice given Tucker’s clinical improvement. 

SSI = surgical site infection
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Enterococcus spp were not targeted because they 
are not commonly true pathogens, although they 
are commonly isolated.11 

Antimicrobial therapy was continued for 5 days 
until the wound was clean and dry, the periwound 
erythema was resolved, and a healthy bed of gran-
ulation tissue was observed. Delayed secondary 
closure of the wound was performed without any 
complications. 

TABLE 1

TUCKER’S CULTURE & SUSCEPTIBILITY RESULTS

SURGICAL CULTURE SAMPLE—GROWTH AFTER 48 HOURS*†

Enterococcus
faecalis

Staphylococcus 
pseudintermedius

Enterobacter 
cloacae

Level 3 3 4

Amoxicillin/clavulanate R R R

Ampicillin R R R

Cefovecin S R R

Cefoxitin S R R

Cephalothin S R R

Clindamycin S R R

Enrofloxacin R I S

Gentamicin R R S

Marbofloxacin I I S

Orbifloxacin I I S

Tetracycline S R I

Trimethoprim/sulfamethoxazole S I R

*Growth level: 4 = large, 3 = moderate
†S = susceptible, I = intermediate, R = resistant

Prognosis & Outcome
The incision was completely healed when Tucker 
was presented 2 weeks after discharge for suture 
removal. This case demonstrates that, with appro-
priate and timely intervention, the prognosis for 
complicated SSI can be good to excellent. 

Discussion
There are many risk factors for development of SSI; 
however, key factors include time of clipping prior 
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to surgery, duration of anesthesia and surgery, 
comorbidities, surgical wound classification, and 
appropriate perioperative antimicrobial adminis-
tration.1,3 To minimize the risk for SSI, periopera-
tive administration of antimicrobials should be 
timed so that bactericidal concentrations reach the 
appropriate tissue at the time of incision and 
throughout the duration of the procedure.12 

Standard SSI definitions are critical for accurate 
diagnosis and play an important role in surgical 
site surveillance programs.7 Active surveillance 
programs allow monitoring for SSI and trending 
of procedures with which SSI is commonly associ-
ated. Clear guidelines have been established in 
human medicine and subsequently adopted in vet-
erinary medicine (Table 2).3,7

Accurate diagnosis of SSI relies on an appropriate 
sampling technique.1 It is preferable to perform 
deep tissue sampling away from active draining 
tracts that are likely to be contaminated with skin 
commensals. This can be achieved using standard 
wound swabs, by aspirating deep tissue, or surgi-
cally (Table 3), depending on the patient. Flocked 
swabs (vs traditional cotton-tipped swabs) can be 
used to maximize sample collection and results, 
particularly if the yield is expected to be low.13 
Sampling should ideally occur prior to antimicro-
bial administration; however, if this is not practi-
cal, antimicrobials can be withheld for 24 hours 
prior to sampling, or the sample can be obtained 
just prior to when the drug is given next.14

Local wound management is significant in manag-
ing SSI and is important for effective treatment.10 
Surgical intervention may not be necessary in 
patients with a first-time, superficial SSI that does 
not have extensive tissue involvement. Normal 
wound management practices should be applied 
and aimed at improving the local environment to 
favor healing. No strict criteria exist for surgical 
debridement use in the management of SSI, and 
clinician discretion is required. However, further 
exploration should be considered in severe, recur-
rent, or chronic infectious processes.1 Repeated 

TREATMENT AT A GLANCE

h Local wound management
 •  Appropriate dressings should be chosen based on the 

stage of the wound.
 •  Not all cases of superficial SSI require surgical 

exploration, particularly when minimal tissue 
involvement is anticipated. In these cases, routine 
local wound management practices apply. 

 •  Surgical debridement should be strongly considered 
in patients with a severe, recurrent, or chronic SSI, 
particularly when a bacterial biofilm is suspected.1

h Topical therapy, including local antimicrobial therapy 
or antiseptic (eg, chlorhexidine, povidone iodine) use, 
may be effective in select cases.10

h Appropriate antimicrobial therapy is essential to 
achieve a good outcome. 

 •  Empiric antimicrobial choice should be based on 
recent antimicrobial history, evaluation of prior 
infections, and institutional angiobiograms (if 
available).15,16  

 •  Culture and susceptibility testing should be 
performed in all patients receiving systemic 
antimicrobials. 

  –  De-escalation of antimicrobials based on culture 
and susceptibility testing is recommended.8

  –  Comparisons with cytology results can determine 
relevance. 

  –  Not all isolates need to be treated; consideration 
should be given to whether they are common 
causes of infection, resident organisms at the site, 
or common contaminants.

h Decisions to change antimicrobial therapy should be 
based on culture results in conjunction with the 
patient’s clinical status. Changing antimicrobials 
should be reconsidered if the patient is clinically 
improving.

h Experts in antimicrobial therapy, infectious disease, 
and infection control should be consulted if the 
appropriate therapy is unclear.10

SSI = surgical site infection
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TABLE 2

SURGICAL SITE INFECTION DEFINITIONS3,7

Category Criteria

Superficial SSI Within 30 days of surgery
Involvement of skin and/or SC tissue
One or more of the following is present: purulent material, bacteria, heat, redness, pain or localized swelling 
because the incision has been reopened (except in cases in which culture is negative)

Deep SSI Within 30 days of surgery or 1 year if an implant is present 
Involvement of deep soft tissue of the incision site
One or more of the following is present: purulent material, abscess or other evidence of infection on imaging or 
histology, spontaneous dehiscence of a deeper incision or the incision is deliberately opened when the patient has 
a fever, localized pain, or tenderness (except in cases in which culture is negative)

Organ/space SSI Within 30 days of surgery or 1 year if an implant is present 
Involves any part of the body (excluding the skin incision, fascia, and/or muscle layers) opened or manipulated 
during surgery
One or more of the following is present: purulent material, bacteria, abscess or other evidence of infection on 
examination, reoperation, histology, or imaging

TABLE 3

TISSUE SAMPLING TECHNIQUES11

Technique Pros Cons Collection Method

Swab Minimally invasive
Relatively equivalent to 
biopsy samples when 
properly collected17

Prone to commensal 
contamination
Highly dependent 
on correct sampling 
technique

The wound should be cleaned with sterile saline and nonviable 
tissue should be debrided (see Videos, next page). The healthiest 
area of tissue should be sampled.
 
The Levine technique involves rotating the swab over 1-2 cm for 5 
seconds, using enough pressure to express fluid (see Videos, next page). 
 
The Z-technique involves rotating the swab as the wound is sampled 
margin to margin in a 10-point fashion (Figure 2, next page). 

Fine-needle 
aspiration

Deep tissue can be 
sampled
Minimally invasive

Sample is small and 
the infected site may 
be missed

Known areas of contamination should be avoided. Overlying 
skin should ideally be wiped with alcohol to reduce commensal 
contamination. 

Surgical 
biopsy

High sensitivity and 
specificity

Invasive Following wound debridement and lavage, a punch or incisional 
biopsy should be collected and the surrounding skin aseptically 
prepared. Necrotic tissue should be avoided. 
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debridement may be necessary, as bacterial biofilms 
can rapidly recover (in ≈24 hours) and prove highly 
resistant to systemic antimicrobial therapy.1 

Cytology should be performed in all SSI patients 
and should be compared with culture results to 
help determine relevance. Consideration of cul-
ture results should be based on whether isolates 
are common causes of infection, resident organ-
isms at the site, or common contaminants. Consid-
eration should also be given to the clinical 
response to initial antimicrobial treatment. 

Antimicrobial de-escalation generally refers to a 
reduction in the spectrum of administered antimi-
crobials. Although no specific recommendations 
exist, studies have shown that antimicrobial de- 
escalation is not associated with poorer outcomes.8 
Because it is expected to improve antibiotic resis-
tance profiles and reduce antibiotic-related adverse 
events, antimicrobial de-escalation should be rec-
ommended in all cases when possible.8 Culture 
results are essential in effective de-escalation strat-
egies and for improving patient outcomes through 
reducing inappropriate antimicrobial selection.11,15 
Tissue culture should be performed in all patients 
with suspected SSI, except those that have sporadic 
superficial SSI that can be managed with local ther-
apy alone.10 n

TAKE HOME MESSAGES

h The estimated rate of SSI ranges from 2% to 10%.7,9

h Prevention is preferable.
 •  Perioperative antimicrobials should be used in select cases but 

are not a substitute for poor surgical technique or asepsis.4,12

  –  A surgical checklist can help ensure appropriate perioperative 
antimicrobial timing.  

 •  Published risk factors for SSI should be minimized when 
possible.1,3,16,18

h Recognition can be difficult; active surveillance and standardized 
definitions can help increase the consistency of SSI 
identification.3,7 

h Early recognition and appropriate treatment are crucial to achieve 
a good outcome. Culture and susceptibility testing should be 
performed in all suspected patients, excluding those with 
superficial SSI that is managed locally. 

 •  Samples should be collected away from active draining sites. 

h Appropriate precautions should be taken to prevent zoonotic or 
nosocomial infections.10

VIDEOS
To watch a video of nonviable tissue being 
debrided or a video of sample collection 
using the Levine technique, scan the QR code 
below or visit cliniciansbrief.com/article/
lethargy-anorexia-following-foreign-body-surgery

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

Simply focus your phone’s camera on 
the QR code as if taking a picture (but don’t click!).  
A notification banner will pop up at the top of your 
screen; tap the banner to view the linked content.

d  FIGURE 2 Z-technique for tissue sampling
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1 CONSULT THE EXPERT page 12
 The Association of American Feed Control Officials does not provide 
feeding guidelines for the ________ life stage.

 A. Gestation
 B. Growth
 C. Adult
 D. Senior

2 CONSULT THE EXPERT page 25
 When removing malignant oral tumors of the maxilla or mandible in dogs and 
cats, the affected portion should be removed with a minimum margin of 
________.

 A. 1 mm
 B. 10 mm
 C. 50 mm
 D. 1 cm

3  TOP 5 page 31
 Which of the following statements regarding transitioning to a veterinary  
therapeutic diet is not true?

 A.  Veterinary therapeutic diets often play a key role in successful patient 
management.

 B.  If a pet is reluctant to eat a new therapeutic diet, owners should continue to 
provide treats and mix in food from the previous diet to support continued 
food intake.

 C.  Administration of an appetite stimulant prior to diet transition may help  
support adequate intake of the new food.

 D.  An appetite stimulant may be gradually withdrawn after several weeks  
during diet transition.

4  CONSULT THE EXPERT page 61
 Which of the following is the most commonly injured portion of the meniscus? 

 A. Cranial pole region of the lateral meniscus
 B. Caudal pole region of the lateral meniscus
 C. Cranial pole region of the medial meniscus
 D. Caudal pole region of the medial meniscus

5  CASE IN POINT page 67
The estimated rate of surgical site infections ranges from _____ to _____.

 A. 2%; 10%
 B. 12%; 20%
 C. 22%; 30%
 D. 32%; 40%
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evaluated. The integrity of the tympanic membrane should be confirmed before 
administering the product. Reevaluate the dog if hearing loss or signs of vestibular 
dysfunction are observed during treatment. Use of topical otic corticosteroids has been 
associated with adrenocortical suppression and iatrogenic hyperadrenocorticism in 
dogs (see ANIMAL SAFETY).
Use with caution in dogs with impaired hepatic function (see ANIMAL SAFETY).
The safe use of CLARO® in dogs used for breeding purposes, during pregnancy, or in 
lactating bitches has not been evaluated. 

ADVERSE REACTIONS:
In a field study conducted in the United States (see EFFECTIVENESS), there were no 
directly 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 for animal drugs, contact 
FDA at 1-888-FDA-VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.

PHARMACOLOGY:
CLARO® Otic Solution is a fixed combination of three active substances: florfenicol 
(antibacterial), terbinafine (antifungal), and mometasone furoate (steroidal  
anti-inflammatory). Florfenicol is a bacteriostatic antibiotic which acts by inhibiting 
protein synthesis. Terbinafine is an antifungal which selectively inhibits the 
early synthesis of ergosterol. Mometasone furoate is a glucocorticosteroid with  
anti-inflammatory activity.

MICROBIOLOGY:
The compatibility and additive effect of each of the components in CLARO® solution 
was demonstrated in a component effectiveness and non-interference study. An 
in vitro study of organisms collected from clinical cases of otitis externa in dogs 
enrolled in the clinical effectiveness study determined that florfenicol and terbinafine 
hydrochloride inhibit the growth of bacteria and yeast commonly associated with 
otitis externa in dogs. No consistent synergistic or antagonistic effect of the two 
antimicrobials was demonstrated. The addition of mometasone furoate to the 
combination did not impair antimicrobial activity to any clinically significant extent.
In a field study (see EFFECTIVENESS), at least 10 isolates from successfully treated 
cases were obtained for S. pseudintermedius and M. pachydermatis.

EFFECTIVENESS:
In a well-controlled, double-masked field study, CLARO® was evaluated against a 
vehicle control in 221 dogs with otitis externa. One hundred and forty six dogs were 
treated with CLARO® and 75 dogs were treated with the vehicle control. All dogs 
were evaluated for safety. Treatment (1 mL) was administered once on Day 0 to the 
affected ear(s). Prior to treatment, the ear(s) was cleaned with saline. The dogs were 
evaluated on Days 0, 7, 14, and 30. Blood work and urinalysis were obtained on Day 0  
pre-treatment and Day 30 at study completion. Four clinical signs associated with otitis 
externa were evaluated: erythema, exudate, swelling, and ulceration. Success was 
based on clinical improvement at Day 30. Of the 183 dogs included in the effectiveness 
evaluation, 72.5% of dogs administered CLARO® solution were successfully treated, 
compared to 11.1% of the dogs in the vehicle-control group (p=0.0001).

ANIMAL SAFETY:
In a target animal safety study, CLARO® was administered aurally to 12-week-old Beagle 
puppies (4 dogs/sex/group) at 0X, 1X, 3X, and 5X the recommended dose once every 2 
weeks for a total dosing period of 28 days (3 times the treatment duration). No clinically 
relevant treatment-related findings were noted in hearing tests, body weight, weight 
gain, or food consumption. CLARO® administration was associated with post-treatment 
ear wetness or clear aural exudate, increased absolute neutrophil count, decreased 
absolute lymphocyte and eosinophil counts, suppression of the adrenal cortical 
response to ACTH-stimulation, decreased adrenal weight and atrophy of the adrenal 
cortex, increased liver weight with hepatocellular enlargement/cytoplasmic change, 
and decreased thymus weight. Other potentially treatment-related effects included mild 
changes to AST, total protein, inorganic phosphorus, creatinine, and calcium.

STORAGE INFORMATION:
Store between 20°C – 25°C (68°F – 77°F), excursions are permitted 15°C – 30°C 
(59°F – 86°F).

HOW SUPPLIED:
CLARO® solution is supplied in a single-use dropperette in a blister. Each dropperette 
contains one 1 mL dose.
CLARO® is available in cartons of two, ten, or twenty dropperettes.

Manufactured for
Bayer HealthCare LLC, Animal Health Division
P.O. Box 390 Shawnee Mission, Kansas  66201 USA.
Bayer, the Bayer Cross and CLARO are registered trademarks of Bayer
© 2018 Bayer
NADA 141-440, Approved by FDA
LV1802
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Guarantee compliance and 
make ear infections easier
Treat your patients’ most common otitis externa 
infections with one dose administered by you.

(florfenicol, terbinafine, mometasone furoate) Otic Solutionbe a hero with Claro
®

BayerDVM.com/Claro

Claro® is indicated for the treatment of otitis externa in dogs associated with susceptible strains of yeast (Malassezia pachydermatis) and bacteria (Staphylococcus pseudintermedius).

CAUTION: Federal (U.S.A.) law restricts this drug to use by or on the order of a licensed veterinarian. CONTRAINDICATIONS: Do not use in dogs with known tympanic 
membrane perforation. CLARO® is contraindicated in dogs with known or suspected hypersensitivity to florfenicol, terbinafine hydrochloride, or mometasone furoate.

©2020 Bayer, Shawnee Mission, Kansas 66201
Bayer and Claro are registered trademarks of Bayer. CL20731

SAVE THE DAY. Use Claro® for your most common Otitis cases.
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TRESADERM® (thiabendazole, dexamethasone, neomycin sulfate solution) Dermatologic Solution CAUTION: Federal (U.S.A.) law restricts 
this drug to use by or on the order of a licensed veterinarian. DESCRIPTION: Dermatologic Solution TRESADERM contains the following 
active ingredients per mL: 40 mg thiabendazole, 1 mg dexamethasone, 3.2 mg neomycin (from neomycin sulfate). Inactive ingredients: 
glycerin, propylene glycol, purified water, hypophosphorous acid, calcium hypophosphite; about 8.5% ethyl alcohol and about 0.5% 
benzyl alcohol. INDICATIONS: Dermatologic Solution TRESADERM is indicated as an aid in the treatment of certain bacterial, 
mycotic, and inflammatory dermatoses and otitis externa in dogs and cats. Both acute and chronic forms of these skin disorders 
respond to treatment with TRESADERM. Many forms of dermatosis are caused by bacteria (chiefly Staphylococcus aureus, 
Proteus vulgaris and Pseudomonas aeruginosa ). Moreover, these organisms often act as opportunistic or concurrent pathogens 
that may complicate already established mycotic skin disorders, or otoacariasis caused by Otodectes cynotis. The principal 
etiologic agents of dermatomycoses in dogs and cats are species of the genera Microsporum and Trichophyton. The 
efficacy of neomycin as an antibacterial agent, with activity against both gram-negative and gram-positive pathogens, 
is well documented. Detailed studies in various laboratories have verified the significant activity thiabendazole 
displays against the important dermatophytes. Dexamethasone, a synthetic adrenocorticoid steroid, inhibits the 
reaction of connective tissue to injury and suppresses the classic inflammatory manifestations of skin disease. 
The formulation for TRESADERM combines these several activities in a complementary form for control of the 
discomfort and direct treatment of dermatitis and otitis externa produced by the abovementioned infectious 
agents. DOSAGE AND ADMINISTRATION: Prior to the administration of Dermatologic Solution TRESADERM, 
remove the ceruminous, purulent or foreign materials from the ear canal, as well as the crust which may be 
associated with dermatoses affecting other parts of the body. The design of the container nozzle safely 
allows partial insertion into the ear canal for ease of administration. The amount to apply and the 
frequency of treatment are dependent upon the severity and extent of the lesions. Five to 15 drops 
should be instilled in the ear twice daily. In treating dermatoses affecting other than the ear the 
surface of the lesions should be well moistened (2 to 4 drops per square inch) with Dermatologic 
Solution TRESADERM twice daily. The volume required will be dependent upon the size of the 
lesion. Application of TRESADERM should be limited to a period of not longer than one week. 
PRECAUTIONS: On rare occasions dogs may be sensitive to neomycin. In these animals, 
application of the drug will result in erythema of the treated area, which may last 24 to 
48 hours. Also, evidence of transient discomfort has been noted in some dogs when 
the drug was applied to fissured or denuded areas. The expression of pain may last 2 
to 5 minutes. Application of Dermatologic Solution TRESADERM should be limited 
to periods not longer than one week. While systemic side effects are not likely 
with topically applied corticosteroids, such a possibility should be considered 
if use of the solution is extensive and prolonged. If signs of salt and water 
retention or potassium excretion are noticed (increased thirst, weakness, 
lethargy, oliguria, gastrointestinal disturbances or tachycardia), treatment 
should be discontinued and appropriate measures taken to correct the 
electrolyte and fluid imbalance. Store in a refrigerator 36 - 46°F (2 - 
8°C). WARNING: For topical use in dogs and cats. Avoid contact with 
eyes. Keep this and all drugs out of the reach of children. The 
Safety Data Sheet (SDS) contains more detailed occupational 
safety information. To report suspected adverse drug events, 
for technical assistance, or to obtain a copy of the Safety Data 
Sheet (SDS), contact Boehringer Ingelheim Animal Health 
USA Inc. at 1-888-637-4251. 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/reportanimalae. HOW SUPPLIED: 
Products 55871754 & 55871152 - Dermatologic 
Solution TRESADERM Veterinary is supplied in 7.5 
mL and 15 mL dropper bottles, each in 12 bottle 
boxes. Marketed by Boehringer Ingelheim Animal 
Health USA Inc. Duluth, Georgia 30096 © 2019 
Boehringer Ingelheim Animal Health USA Inc. All 
rights reserved. November 2019

TRESADERM® is a registered trademark of Boehringer Ingelheim Animal Health USA Inc. ©2020 Boehringer Ingelheim Animal Health USA Inc., Duluth, GA. All rights reserved. US-PET-0075-2020.

Approved for use on dogs and cats.

IMPORTANT SAFETY  
INFORMATION: TRESADERM
is for topical use only in dogs and 
cats. On rare occasions, application 
of the product may result in erythema  
or discomfort in the treated area.  
Discomfort in the treated area can last 
from 24 hours to 48 hours.

✔ Flea Allergy Dermatitis  

   ✔ Pyoderma  

      ✔ Ringworm 

         ✔ Hot Spots 

TRUST  
TRIPLE ACTION
TRESADERM

• Anti-fungal

• Anti-bacterial

• Anti-inflammatory

TRESADERM® (thiabendazole,  
   dexamethasone, neomycin sulfate  
      solution) helps treat otitis externa,  
         as well as a number of localized  
            skin conditions, such as:
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