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If a song played when 
you walked into the 
clinic, what song 
would it be?

What topic would you add to this list?

WE ASKED …
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“The Twilight Zone theme song” 
—Karmen K

“‘Eye of the Tiger’”—Selma M

“‘The Longest Time’”—Clerinda L

“‘The Imperial March’ from Star 
Wars”—Krystal V

“‘Welcome to the Jungle’” 
—Amanda H

“‘She Works Hard for The 
Money’”—Liana M

“‘Thunderstuck’”—Nick J

“Is that Smell Coming from My Scrubs or the Room?”—Robyn H

“Anal Gland Trajectory Prediction”—Emilie R

“Fun Things to Do with Vet Wrap at 3 am in the Emergency Room”—Randi G

“When Pet Owners Fall Apart: How to Deal with Emotional Vomit”—Olivia C

“Decoding Mystery Secretions Found in a Cage”—Theresa K

“Top 10 Antics of the Clinic Cat: Busy Lobby Version”—Jennifer H

“Is This Person Over 18 & Can They Consent to Treatment?”—Alyssa W
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http://twitter.com/@CliniciansBrief
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Why treat just the signs of canine osteoarthritis when 
you can proactively treat the disease?
Only Adequan® Canine (polysulfated glycosaminoglycan) empowers you to proactively treat the disease
and not just the signs of canine osteoarthritis (OA). In fact, it’s the only FDA-approved injectable, disease-
modifying osteoarthritis drug (DMOAD) that inhibits cartilage loss in a dog’s joint.* It may also help to:1

▪ restore joint lubrication   ▪ relieve infl ammation   ▪ renew the building blocks of healthy cartilage
*The specifi c mechanism of action of Adequan® in canine joints is not known. Discover if Adequan® Canine 
is the right choice for your patients.

The difference between feeling better and getting better.TM 
Visit adequancanine.com or contact your distributor.

INDICATIONS Adequan® Canine is recommended for intramuscular injection for the control of signs 
associated with non-infectious degenerative and/or traumatic arthritis of canine synovial joints.
IMPORTANT SAFETY INFORMATION Adequan® Canine should not be used in dogs who are hypersensitive to PSGAG or who have a known or suspected 
bleeding disorder. It should be used with caution in dogs with renal or hepatic impairment. Adverse reactions in clinical studies (transient pain at injection 
site, transient diarrhea, and abnormal bleeding) were mild and self-limiting. In post approval experience, death has been reported in some cases; vomiting, 
anorexia, depression/lethargy and diarrhea have also been reported. The safe use of PSGAG in breeding, pregnant or lactating dogs has not been 
evaluated. Please see Full Prescribing Information at adequancanine.com.
1. Adequan Canine Prescribing Information, Rev. 1/18.
Adequan and the Dog Head design are registered trademarks of Luitpold Pharmaceuticals, Inc. 
© Luitpold Animal Health, a division of Luitpold Pharmaceuticals, Inc. 2018. PP-AC-US-0014  6/2018 
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CONSULT THE EXPERT
Management  
of Subclinical 
Bacteriuria
David F. Senior, BVSc, 
DACVIM (SAIM), 
DECVIM-CA
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DACVIM (SAIM)
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 Katherine Bennett, DVM
 Christine Egger, DVM, MVSc, CVA, 
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54 CASE IN POINT
 Iatrogenic Hypothyroidism 
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Treatment
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DVM, MS, DACVIM
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KATHERINE BENNETT, DVM, is an anesthesia resident at 
University of Tennessee. She earned her DVM from Purdue 
University. Dr. Bennett’s interests include facilitating stress-
free and pain-free hospital stays for patients, learning and 
teaching, and presenting customized CE lectures at confer-
ences and private clinics.
top 5 page 36

STEFANIE M. DEMONACO, DVM, MS, DACVIM, is an assis-
tant professor of small animal internal medicine at Virginia–
Maryland College of Veterinary Medicine, where she also 
earned her master’s degree in biomedical veterinary science 
and completed a residency. Dr. DeMonaco earned her DVM 
from Kansas State University. Her research interests include 
feline medicine and hepatobiliary disease.
case in point page 54

CHRISTINE EGGER, DVM, MVSc, CVA, CVH, DACVAA, is a 
professor at University of Tennessee. She earned her DVM and 
master’s degree from University of Saskatchewan in Saskatoon, 
Canada. Dr. Egger completed a residency in veterinary anesthe-
sia and is the president of the American College of Veterinary 
Anesthesia and Analgesia. She is certified in veterinary acu-
puncture and herbal medicine. Her interests include recogni-
tion and treatment of acute and chronic pain.
top 5 page 36

KURSTEN PIERCE, DVM, DACVIM (Cardiology), is a veteri-
nary cardiologist at the Colorado State University Veterinary 
Teaching Hospital. She is currently pursuing a fellowship in 
interventional cardiology. Dr. Pierce previously taught at 
Cummings School of Veterinary Medicine at Tufts University, 
where she also completed a cardiology residency. Dr. Pierce 
has authored several book chapters and articles. Her interests 
include congenital and acquired heart diseases in cats and 
dogs, cardiac biomarkers, and interventional cardiology.  
case routes page 27

OUR 
AUTHORS

Continues on page 13
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CAUTION: Federal (U.S.A.) law restricts this drug to use by or on the order 
of a licensed veterinarian.
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pamoate/febantel) Taste Tabs® Broad Spectrum Chewable Anthelmintic 
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Taenia pisiformis, Echinococcus granulosus, and removal and control of 
Echinococcus multilocularis) and for removal of Hookworms (Ancylostoma 
caninum, Uncinaria stenocephala), Ascarids (Toxocara canis, Toxascaris 
leonina), and Whipworms (Trichuris vulpis) in dogs.
CONTRAINDICATIONS: DO NOT USE IN PREGNANT ANIMALS. Dogs treated 
with elevated levels (6 consecutive days with 3 times the labeled dosage 
rate) of the combination of febantel and praziquantel in early pregnancy 
demonstrated an increased incidence of abortion and fetal abnormalities.2 
The effects of Drontal® Plus Anthelmintic Tablets on pregnant animals have 
not been determined.
There are no known contraindications against the use of praziquantel or 
pyrantel pamoate in dogs.
PRECAUTIONS: Strict hygienic precautions should be taken when handling 
dogs or feces suspected of harboring E. multilocularis. Infected dogs 
treated for the first time with Drontal® Plus and Drontal® Plus Taste Tabs® 
Tablets and dogs treated at intervals greater than 28 days may shed eggs in 
the feces after treatment. The animal should be held in the clinic during this 
interval and all feces should be incinerated or autoclaved. If these proce-
dures are not possible, the eggs can be destroyed by soaking the feces in a 
sodium hypochlorite (bleach) solution of 3.75% or greater.1 All areas where 
the animal was maintained or in contact with should be thoroughly cleaned 
with sodium hypochlorite and allowed to dry completely before reuse.
WARNING: KEEP OUT OF REACH OF CHILDREN.
ADVERSE REACTIONS: None of the 103 dogs treated with Drontal® Plus 
Anthelmintic Tablets in the clinical field studies exhibited drug-related side 
effects. Of the 40 dogs treated with Drontal Plus Taste Tabs® Tablets in 
laboratory studies, two dogs exhibited vomiting, one puppy exhibited 
bloody/mucoid stool and one puppy exhibited watery/profuse stool.
For customer service or to obtain product information, including Material 
Safety Data Sheet, call 1-800-633-3796. For medical emergencies or to 
report adverse reactions, call 1-800-422-9874.
REFERENCES:
1  Craig PS and McPharson CNL. 1988. Sodium Hypochlorite as an Ovicide 

for Echinococcus. Ann Trop Med. and Parasit. 82(2): 211-213.
2  Freedom of Information Summary (FOI) NADA 133-953 Vercom Paste 

(febantel and praziquantel).
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Spark lasting change and help pets enjoy happier, 
healthier lives.

Focus your weight conversation on metabolism, and 
make it easier for pet parents to commit to weight loss 
success for their dog or cat.

SPARK A 
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SPARK HER 
METABOLISM.

For best results, feed Metabolic as directed in the feeding guide.
1Hill’s data on file. Based on current therapeutic products in market. ©2018 Hill’s Pet Nutrition, Inc. ®/™ Trademarks owned by Hill’s Pet Nutrition, Inc.  

Weight gain can be a sign of a slowing metabolism, 
which happens naturally over time1

2 Prescription Diet® Metabolic is the only nutrition 
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Purina Institute Launched 
Purina (purina.com) has announced the launch of the Purina Institute (purina 
institute.com), a resource comprising Purina’s scientists, veterinarians, and pet care 
experts who aim to enhance veterinary knowledge and understanding of the critical 
role nutrition plays in overall pet health. The Purina Institute will:
h  Share nutritional discoveries in key areas at the forefront of Purina’s research (eg, 

brain health, digestive health, molecular nutrition), while leveraging expertise from 
Purina and its Nestlé affiliates

h  Facilitate knowledge sharing and innovation by showcasing objective, fact-based 
information sourced from the wider scientific community on current trending  
topics across pet and human nutrition

h  Collaborate with the global veterinary community and scientific thought leaders by 
hosting scientific events, round tables, panel discussions, and webinars—Press 
Release 9/2018

Brakke Consulting Highlights Veterinary Telehealth Market
Brakke Consulting (brakkeconsulting.com) has released its new report, The Com-
panion Animal Veterinary Telehealth Landscape, which focuses on the veterinary 
industry’s surge in telehealth providers aiming to connect pet owners and veterinari-
ans using new technologies. The report discusses the meaning of “telehealth” and 
whether it is permitted by the State Veterinary Practice Acts, as well as the forces driv-
ing the growth of telehealth and the barriers to its adoption, including the regulatory 
framework governing veterinary telemedicine. More than 20 veterinary telehealth pro-
viders are profiled in the report, which also includes surveys of nearly 450 companion 
animal veterinarians and 500 pet owners. The Companion Animal Veterinary Tele-
health Landscape report is available from Brakke Consulting for $5500. Interested 
companies should contact lfondon@brakkeconsulting.com.—Press Release 10/2018

Dechra Veterinary Products Announces IV Fluids Calculator App 
Dechra Veterinary Products (dechra-us.com) has introduced the Vetivex IV Fluids 
Calculator App, a free application that can help determine IV fluid volume require-
ments and infusion rates for dogs, cats, and horses. The Vetivex IV Fluid Calculator App 
assists in generating a recommended fluid plan by using parameters that assess hypo-
volemia, dehydration, ongoing losses, and physiologic fluid requirements. The Vetivex 
IV Fluid Calculator App is available for use on Apple and Android devices and can be 
downloaded from iTunes or Google Play.—Press Release 9/2018

PRACTICE 
HOTLINE
The latest in products
and services

PRACTICE HOTLINE

Boehringer Ingelheim 
Receives Approval  
of Semintra
The US Food and Drug Administra-
tion (FDA) has approved Semintra 
10 mg/mL Oral Solution (telmis-
artan oral solution; semintra.
com) for the control of systemic 
hypertension in cats. Semintra is 
the first FDA-approved liquid solu-
tion for feline hypertension and 
was designed to provide safe, 
long-term control of blood pres-
sure.—Press Release 10/2018 

http://www.cliniciansbrief.com
www.purina.com
www.purinainstitute.com
www.purinainstitute.com
www.brakkeconsulting.com
www.semintra.com
www.semintra.com
www.dechra-us.com
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OUR AUTHORS h CONTINUED FROM PAGE 10

THOMAS SCHERMERHORN, VMD, 
DACVIM (SAIM), is a professor of small 
animal medicine at Kansas State Univer-
sity, where his laboratory focuses on 
cellular and molecular endocrinology, 
particularly the study of diabetes mel-
litus and related metabolic disorders 
in dogs and cats. Dr. Schermerhorn 
completed a medical internship at South 
Shore Veterinary Associates in South 
Weymouth, Massachusetts, and a resi-
dency in small animal internal medicine 
at Cornell University, where he also 
received research training as a graduate 
fellow in the department of molecular 
medicine. His clinical interests include 
canine and feline endocrinology and the 
epidemiology, pathology, and therapeu-
tic management of feline diabetes.
top 5 page 15

DAVID F. SENIOR, BVSc, DACVIM 
(SAIM), DECVIM-CA, professor emeri-
tus, Louisiana State University, earned 
his veterinary degree from University 
of Melbourne, where he also completed 
a 1-year rotating clinical internship. He 
completed a residency in small animal 
internal medicine at University of Penn-
sylvania. Dr. Senior chaired the Louisi-
ana State University clinical department 
for 15 years and is a founding member of 
the Clinician’s Brief advisory board.
consult the expert page 61 n

LOOK FOR THESE ARTICLES  
IN FUTURE ISSUES
h Geriatric Cat with Cancer Pain

h Evidence-Based Medicine 

h Iris Freckles, Nevus, Melanosis, & Melanoma 

h Oral Ulceration Management 

h Assessment of the Oral Cavity in Conscious Patients 

American Heartworm Society Releases  
2018 Canine Heartworm Guidelines
The American Heartworm Society (heartwormsociety.org) 
has released its 2018 Canine Heartworm Guidelines, which  
discuss prioritizing reducing heartworm transmission, clarifying 
testing recommendations, and avoiding shortcuts in heartworm 
treatment. The guidelines, which focus on heartworm preven-
tion, testing, and treatment, as well as heartworm biology and 
epidemiology, can be used to guide clinical protocols and day-to-
day decisions about heartworm management. Revisions to the 
guidelines are published as needed, based on assessment of 
heartworm research that impacts principles of heartworm man-
agement. The guidelines can be accessed on the American 
Heartworm Society website.—Press Release 9/2018 n

WSAVA Releases First Global Guidelines for  
Companion Animal Practitioners
The World Small Animal Veterinary Association (WSAVA; 
wsava.org) has released The WSAVA Animal Welfare Global 
Guidelines for Companion Animal Practitioners and the  
Veterinary Team. The guidelines, launched during the WSAVA 
World Congress 2018 in Singapore, aim to bridge differing per-
ceptions of welfare around the world and help veterinarians 
tackle the ethical questions and moral issues that impact wel-
fare. The guidelines offer guidance to ensure that, in addition to 
providing physical health advice and therapy to their patients, 
veterinarians can advocate for animals’ psychologic, social, and 
environmental well-being. The WSAVA has called on its mem-
bers to adopt the guidelines into daily practice. The guidelines 
can be found at https://bit.ly/2D3RAoc.—Press Release 9/2018

Companion Animal Health  
Partners with Nanospectra Biosciences
Companion Animal Health (companionanimalhealth.com) 
has secured an exclusive commercialization partnership with 
Nanospectra Biosciences (nanospectra.com). Nanospectra 
Biosciences is a medical-device company focused on pioneering 
a patient-centric use of nanomedicine for selective thermal 
ablation of solid tumors. In 2017, Companion Animal Health initi-
ated clinical trials on the treatment of canine mast cell tumors 
using a combined laser and nanoshell therapy procedure that 
can destroy solid tumors without damaging adjacent healthy tis-
sue and plans to publish trial outcomes.—Press Release 10/2018
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Top 5 Substances  
that Affect Blood  
Glucose
Thomas Schermerhorn, VMD, DACVIM (SAIM)
Kansas State University 

TOP 5 h ENDOCRINOLOGY h PEER REVIEWED

TOP 5 SUBSTANCES THAT 
AFFECT BLOOD GLUCOSE

1. Insulin
2. Glucocorticoids
3. Xylitol
4. Growth Hormone
5. Progestins

Glucose homeostasis requires that blood glucose 
be constrained within a narrow concentration. 
Homeostasis is accomplished through diverse 
physiologic mechanisms that work together to pre-
cisely regulate glycemia. Abnormalities in blood 
glucose (ie, hyperglycemia, hypoglycemia) occur 
when physiologic regulation is disrupted (eg, 
during disease states or metabolic disturbances). 
In some circumstances, medications and toxins 
may also affect blood glucose regulation; for exam-
ple, many drugs produce glucose disturbances in 
humans and may cause similar disturbances in 
dogs and cats (see Drugs that Can Alter Blood 
Glucose in Humans, next page). 

Following are the author’s top 5 substances that 
exert significant effects on blood glucose regula-
tion in dogs and cats and the clinical situations in 
which they may be encountered.

1 Insulin
Insulin, secreted from β cells in the pan-
creatic islets of Langerhans, produces a 
potent hypoglycemic effect through its 

physiologic role as a hormone or when used as a 
replacement hormone to manage diabetes.1 Insu-
lin-induced hypoglycemia caused by naturally 
occurring disease is rare, but clinical disorders 
(eg, canine insulinoma) can occur.2 In contrast, 
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pharmacologic insulin preparations are the most 
potent hypoglycemic agents in routine clinical 
use.1 Various modifications have been made to 
alter the pharmacologic properties of endoge-
nously produced insulin, the mainstay for diabetes 
treatment in dogs and cats. These modifications, 
which have expanded the clinical efficacy of insu-
lin preparations, may also produce severe hypo-
glycemia when administered inappropriately or 
after overdose. The endogenous hormone and all 
insulin preparations produce hypoglycemia via 
identical mechanisms, but pharmacologic modifi-
cations may cause the magnitude and duration of 
the hypoglycemic effect to be more pronounced.3 

In most tissues, especially muscle and adipose tis-
sue, insulin binds to specific insulin receptors on 
the surface of most cells.4 After binding, receptor 
activation initiates a cascade of intracellular steps 
that culminates with the insertion of glucose 
transporters into the cell membrane and activa-
tion of cellular glucose uptake. In the liver, insulin 
serves as a regulator of glucose storage and pro-
duction. Insulin activates glycogenesis and inhib-
its gluconeogenesis, both of which reduce blood 
glucose.5 The hypoglycemic effects wane when 
blood insulin is low or absent. 

2 Glucocorticoids
Glucocorticoids are a chemical class of 
hormones and synthetic drugs that 
includes cortisol, hydrocortisone, predni-

sone, dexamethasone, and less familiar hormones 
and drugs. They exert a wide range of effects on 
carbohydrate, protein, and lipid metabolism and 
are involved in regulation of inflammatory pro-
cesses and the immune system.6 The principal 
glucocorticoid effect on glucose homeostasis is 
promotion of hyperglycemia, which can be marked 
in the presence of supraphysiologic or pharmaco-
logic glucocorticoid concentrations.7

Hyperglycemia caused by glucocorticoid excess can 
arise as a consequence of naturally occurring endo-
crine disorders or exposure to exogenous glucocor-
ticoid substances.8,9 Any condition that increases 

DRUGS THAT CAN ALTER  
BLOOD GLUCOSE IN HUMANS*

Drugs that Induce Hypoglycemia

h Insulin

h Glucose-lowering drugs

 –Biguanides

 –Sulfonylureas

 –Glucagon-like peptide-1 (GLP-1) analogs

h ACE inhibitors

h β blockers

h Antibiotics

 –Quinolone antibiotics

 –Chloramphenicol

h Disopyramide

h Ethanol

h Salicylates

Drugs that Induce Hyperglycemia

h Corticosteroids

h Quinolone antibiotics

h Antipsychotics

h β blockers

h Calcineurin inhibitors (eg, cyclosporine)

h Protease inhibitors

h Thiazide diuretics
*Hypo- or hyperglycemia has been reported as an adverse effect of 
many drugs used in human medicine. Some drug classes (eg, β blockers, 
quinolone antibiotics) appear on both lists because separate drugs 
within the class can cause hyper- and hypoglycemia. It is possible that 
these drugs exert similar actions on blood glucose in dogs and cats, 
although hypo- or hyperglycemic effects of many infrequently 
prescribed drugs are not well documented in these species.

GH = growth hormone
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adrenal production of glucocorticoids can produce 
hyperglycemia, including physiologic responses. In 
dogs, hyperadrenocorticism (ie, Cushing’s disease) 
is the most common endocrinopathy associated 
with glucocorticoid overproduction and hypergly-
cemia.10 In affected dogs, hyperglycemia occurs in 
the presence of excess plasma cortisol and other 
glucocorticoids, caused by adrenal hyperplasia or 
functional adrenocortical neoplasia.11 Physiologic 
distress (eg, due to illness or fear) can result in 
hyperglycemia caused by activation of an adrenal 
hormone response (ie, stress hyperglycemia), 
which includes hypercortisolemia and elevations in 
catecholamines.12 Stress hyperglycemia can occur 
during illness and is a common finding in other-
wise healthy dogs and cats. 

Exogenous glucocorticoids may also cause hyper-
glycemia.13 Glucocorticoid preparations are among 
the most frequently prescribed drugs in small ani-
mal medicine. The potency of synthetic glucocorti-
coids, including prednisone and dexamethasone, 
is much greater than hydrocortisone. Thus, these 
preparations may produce substantial side effects, 
even when used at appropriate pharmacologic 
doses.14 Hyperglycemia can develop as a side effect 
of oral, injectable, or topical glucocorticoid admin-
istration.15

Endogenous and exogenous glucocorticoids 
induce hyperglycemia by the same mechanism, 
referred to as insulin resistance.16 Glucocorticoids 
reduce tissue sensitivity to insulin, which antago-
nizes the hypoglycemic actions of insulin. The 
insulin-resistant state is characterized by a sub-
normal biologic response to normal concentra-
tions of insulin.16 

3 Xylitol
Xylitol is a 5-carbon sugar alcohol used as 
an artificial sweetener in many commer-
cial products (eg, chewing gum, drugs, 

candies).17 Although safe for humans and most 
other mammals, xylitol induces severe hypo-
glycemia after ingestion in dogs.17 Along with 
hypoglycemia, xylitol toxicity may cause hepatic 

necrosis that may progress to liver failure in some 
dogs, which may contribute to hypoglycemia via a 
separate mechanism.18  

Xylitol appears to be a potent stimulator of insulin 
secretion in dogs; this effect has not been observed 
in other mammals.19 The increase in plasma insulin 
induced by xylitol stimulates tissue uptake of glu-
cose, leading to severe hypoglycemia. The mecha-
nism that leads to hepatic necrosis, characterized 
by severely increased serum alanine transaminase 
(ALT) activity, is not completely known but may 
involve adenosine triphosphate (ATP) depletion.20

4 Growth Hormone
Growth hormone (GH; ie, somatotropin) 
is produced and secreted by the anterior 
pituitary.21 In adulthood, GH is a compo-

nent of the counter-regulatory response to hypo-
glycemia and stress.22 

GH secretion disorders are uncommon causes of 
blood glucose disturbances in dogs and cats. The 
most frequently encountered clinical disorder of 
GH secretion is feline acromegaly.23 Acromegaly in 

POLL

Have you ever had a feline patient develop 
diabetes after treatment with methylpred-
nisolone acetate?

A. Yes
B. No

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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cats is caused by excessive GH secretion from a pitu-
itary adenoma that causes hyperglycemia through 
induction of insulin resistance in muscle and adi-
pose tissue.23,24 Hyperglycemia can be severe, and 
affected cats often have diabetes mellitus on presen-
tation for hyperglycemia treatment.25

5 Progestins
Progestins are a class of natural and 
synthetic compounds with actions that 
mimic those of progesterone.26 Exposure 

to progesterone or progestins may produce alter-
ations in blood glucose homeostasis in dogs and 
cats, although the circumstance under which the 
aberration occurs differs between the species. In 
dogs, progesterone and synthetic progestins stim-
ulate GH secretion from mammary tissue, which 
contributes to insulin resistance in body tissues.27 
Progesterone-induced insulin resistance can be 
severe enough to induce diabetes mellitus in some 
pregnant dogs, which may resolve following 
pregnancy termination.28,29 In countries where 
long-acting progestins are used to impede estrus 
cycling, treated dogs may develop hyperprogestin-
emia and, eventually, acromegaly as a result of 
persistent stimulation of GH release.29 

In cats treated with megestrol acetate, a synthetic 
progestin, hyperglycemia or even overt diabetes 
mellitus may develop.30 Progestin-induced hyper-
glycemia in cats does not have a clear link to ele-
vated GH concentration, and the exact mechanism 
by which progestins induce carbohydrate intoler-
ance in cats is unknown.31 n
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Caution: Federal law restricts this drug to use by or on the order of a licensed veterinarian.

Description: ProZinc® insulin 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 IN CATS ONLY.

DO NOT SHAKE OR AGITATE THE VIAL.

ProZinc insulin 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 Cat Owner 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 insulin is contraindicated in cats sensitive to protamine zinc 
recombinant human insulin or any other ingredients in the ProZinc product. ProZinc 
insulin is contraindicated during episodes of hypoglycemia.

Warnings: User Safety: For use in cats 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 
Cat Owner Information Sheet). Use of this product,  even at established doses, has been 
associated with hypoglycemia. An animal 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: 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. Progestogens, certain endocrinopathies  
and glucocorticoids can have an antagonistic effect on insulin activity. Progestogen  
and glucocorticoid use should be avoided.

Reproductive Safety: The safety and effectiveness of ProZinc insulin in breeding, 
pregnant, and lactating cats has not been evaluated.

Use in Kittens: The safety and effectiveness of ProZinc insulin in kittens  has not been evaluated.

Adverse Reactions:  
Effectiveness Field Study 
In a 45-day effectiveness field study, 176 cats received ProZinc insulin. 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 insulin 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 insulin 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 reactions, or to obtain a copy of the Material Safety Data 
Sheet (MSDS), call 1-866-638-2226.

Information for Cat Owners: Please refer to the Cat Owner Information Sheet for more 
information about ProZinc insulin. ProZinc insulin, 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 
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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 insulin 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 insulin is supplied as a sterile injectable suspension in 10-mL 
multidose vials. Each mL of ProZinc product contains 40 IU recombinant human insulin.

Storage Conditions: Store in an upright position under refrigeration at  36-46°F (2-8°C).  
Do not freeze. Protect from light.

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

Manufactured by:   
Alcami Carolinas Corporation,  
Charleston, SC 29405

ProZinc® is a registered trademark of Boehringer Ingelheim Vetmedica, Inc.

© 2016 Boehringer Ingelheim Vetmedica, Inc. All Rights Reserved.

449901-02  
Revised 06/2016 
 Code 449911 

NADA 141-297, Approved by FDA

ProZinc®
(protamine zinc recombinant human insulin)

www.prozinc.us


No matter what your patients are focused on, PROZINC is 
the ideal insulin choice that meets their individual needs.

That’s because PROZINC puts diabetic cats fi rst with e�  cacy proven to 
improve clinical signs,1 a duration of action appropriate for felines,2,3 and 
expert veterinary support. Plus, PROZINC is the only veterinary insulin 
recommended by the AAHA for the initial treatment of diabetic cats.3
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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 
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Urine Trouble Now: 
Preventing Urinary 
Tract Infections

Various strategies can be used to prevent UTIs 
in patients predisposed to or experiencing 
recurrent infections. 
h  Weight loss, corrective surgery, and/or 

superficial cleansing should be considered 
in dogs with hooded vulvar confirmation or 
excess vulvar folds. 

h  Phenylpropanolamine is safe for long-term 
therapy and can help increase urethral 
sphincter tone in patients with urethral 
hypotonus, restoring urethral defense 
mechanisms. 

h  Neutering may be considered in male dogs 
with recurrent UTIs caused by bacterial 
prostatitis.

h  Oral estrogen therapy may be considered    
in young female dogs with recurrent UTIs 
following ovariectomy.

h  Cranberry extract contains a natural 

bioactive tannin that prevents adhesion of 
Escherichia coli and Enterococcus faecalis     
to the bladder wall, reducing colonization. 

h  D-mannose is a sugar moiety that inhibits 
bacterial adherence to urothelial cells via 
competitive inhibition of binding sites. 

h  Methenamine mandelate and meth-
enamine hippurate are excreted mostly 
unchanged in the urine, where they are 
converted to formaldehyde or hippuric 
acid, both of which exhibit nonspecific anti-
bacterial activity. 

h  Probiotics may reduce infections by increas-
ing lactic acid commensal bacteria; however, 
there are no veterinary evidence-based 
studies supporting their efficacy. 

Subclinical bacteriuria may occur in healthy 
patients but is more commonly identified 
in those with obesity, diabetes mellitus, or 
Cushing’s disease and those receiving treat-
ment with immunosuppressive drugs. Unless 
patients are at risk for ascending or systemic 
infections or are unable to exhibit signs of 
UTI (eg, spinal injury), treatment may not be 
warranted.—Oswald GP
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November 8-9, 2018  
New York, New York 
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Canine Anxiety 
Survival Guide

Dogs can develop phobias (ie, irrational fears) 
to any stimulus (eg, a sound, a veterinary 
appointment). Phobias should be addressed 
using behavioral therapies, environmental 
management, and, when indicated, medica-
tions. With every stimulus exposure, a phobic 
dog will experience a physiologic stress 
response, which further advances the phobia 
and makes positive resolution more difficult to 
achieve; thus, environmental changes focused 
on avoidance of the stimulus are essential. 
Options for stimulus avoidance include avoid-
ing the location of stimulus exposure, daycare, 
distraction (eg, puzzle toys), conditioning to 
sanctuary spaces, and blocking techniques (eg, 
ear plugs, white noise). Behavioral treatments, 
which can be pursued with qualified veterinary

nurses or positive-reinforcement trainers, 
include desensitization, counterconditioning, 
and response substitution. Punishment must 
be discontinued.  

Daily medications (eg, clomipramine, fluoxetine) 
or behavioral-support supplements are often 
indicated for unpredictable and/or unavoidable 
stimuli. Most of these medications can take 
2 to 6 weeks to reach effect; thus, a second, 
shorter-acting medication may be needed in 
the interim. Medications used on an as-needed 
basis should be administered prior to the onset 
of anxiety to reduce the stress response; some 
reach efficacy within minutes, whereas others 
reach efficacy within hours. These as-needed 
medications should first be trialed at home 
when the patient is free from anxiety to assess 
for unwanted side effects. With appropriate 
treatment, most phobia cases can be well 
controlled within 3 months but will generally 
require chronic management.—Radosta L

New York Vet 2019

November 7-8, 2019 
New York, New York 
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Feline Chronic Pain Update

of having pain, a physical examination 
should be performed, and radiographs 
and a thorough history, with particular 
attention to alterations in patient 
behavior, should be obtained. Imaging 
(eg, CT, MRI), joint fluid analysis and/or 
culture, arthroscopy, and myelography 
may also be warranted. Gait analysis is 
seldom helpful in cats.   

Treatment and management goals 
should include reducing inflammation 
and pain, improving joint function, 
slowing progression (if possible), and, 
if necessary, weight loss. NSAIDs (eg, 
meloxicam, robenacoxib) have been 
used successfully to treat chronic pain 
in cats, and guidelines for their use have 

Case in Point: 
You Must 
Anesthetize a 
Dog or Cat with 
Kidney Disease. 
Now What?

Anesthesia poses important risks to 
dogs and cats with kidney disease. In a 
normal kidney, the most metabolically 
active portion (ie, the medulla) receives 
only 15% of overall blood flow, making 
the kidney particularly prone to 
ischemic injury during anesthesia. 

Renal disease is often observed as 
a comorbidity with other diseases 

(eg, mitral valve insufficiency, 
hyperthyroidism) and can lead to 
various metabolic disturbances, such 
as anemia, hypovolemia, dehydration, 
acid-base disturbances, electrolyte 
abnormalities, hypoproteinemia, and 
systemic hypertension, all of which 
impact anesthesia. Treatment for 
concurrent disease and management 
of comorbidities is essential when 
creating an anesthetic plan. 

Tools to help maintain circulating 
blood volume include decreasing 
anesthetic depth, using appropriate 
intravenous fluid administration, and 
administering inotropic drugs (eg, 
dopamine, dobutamine) to support 
cardiac function. Opioids may be used 
to provide sedation and analgesia 
and allow dose reduction of inhaled 
anesthetics. An anticholinergic may be 
used to prevent bradycardia. Injectable 

been published.1 Owners should be 
advised to monitor their cat for clinical 
signs (eg, GI effects, polyuria/polydip-
sia, lethargy), and periodic blood work 
should be performed. Buprenorphine, 
gabapentin, and tramadol can be useful 
analgesics. NSAID–analgesic combi-
nations often yield best results. Chon-
droprotective drugs (eg, polysulfated 
glycosaminoglycan) and nutraceuti-
cals (eg, glucosamine hydrochloride/
chondroitin sulfate) have been used, 
but data regarding their use in cats 
are limited. Some published data have 
indicated that therapeutic diets may be 
helpful in managing arthritis.—Little S

Reference
1. Sparkes AH, Heiene R, Lascelles BD, et al. ISFM 

and AAFP consensus guidelines: long-term use 
of NSAIDs in cats. J Feline Med Surg. 2010;12(7): 
521-538.

Degenerative osteoarthritis (OA) can 
have an inflammatory component, but 
its main feature is progressive cartilage 
destruction with bony reaction. Less 
is known about OA in cats than in 
dogs. Several retrospective studies 
have shown that OA is not always 
radiographically apparent, but often 
when it is radiographically apparent, 
no clinical signs had been reported. 
Several studies have suggested that the 
elbow is the most commonly affected 
joint.  
 
Cats are well known for hiding illness. 
Owners and veterinarians may have 
difficulty accurately translating existing 
signs of pain. For patients suspected 

anesthetics (eg, propofol, alfaxalone, 
ketamine, etomidate, fentanyl) may 
be used alone or in combination with 
inhaled anesthetics to minimize the 
risk for adverse effects secondary 
to a large dose of any single drug. A 
balanced anesthetic technique, in 
which anesthesia is maintained with an 
inhalant and additional cardiovascular-
sparing drugs, may be used. Dopamine 
at inotropic doses (5-7 µg/kg/min) 
increases blood pressure, cardiac 
output, and renal blood flow. Mannitol, 
given perioperatively as a bolus or 
infusion, increases circulating blood 
volume and boosts renal blood flow.
—Mama K

Suggested Reading
Mama K, Rezende M. Anesthesia for patients with 

renal disease. Clinician’s Brief. 2015;13(3):41-44.
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Fragmented
roots caused  
by resorption  
or iatrogenic  
means must  
be removed to
avoid chronic 
infection.

Diagnosing  
& Managing 
Resorptive 
Lesions in  
Dogs & Cats

No accepted definitive cause of tooth 
resorption has been determined, and, 
when managed conservatively (eg, 
steroids, antibiotics), the condition 
generally recurs after treatment is 
stopped. A complete oral health 
assessment and full-mouth radiographs 

are necessary to determine the extent 
of disease and guide appropriate 
treatment. Type 1 tooth resorption 
occurs with preservation of a distinct 
root structure, and the entire root must 
be surgically removed to prevent pain 
and possible infection that may occur 
with root retention. Type 2 resorption 
involves resorption of the root structure 
with replacement by bone; in this 
situation, extraction of the root is not 
possible, and intentional root retention 
and crown amputation may be 
performed.  

Principles of surgical tooth extraction 
include periodontal flap elevation, 
removal of alveolar bone to expose 

roots, sectioning of the crown of multi-
rooted teeth, alveoloplasty to smooth 
bone edges, and suturing of the peri-
odontal flap over the alveolus. Frag-
mented roots caused by resorption or 
iatrogenic means must be removed to 
avoid chronic infection. A wait-and-
watch approach to fragment retention 
is not recommended, except in patients 
that may be harmed by pursuing frag-
ment removal. Removal should be con-
firmed through radiographs. 

Dogs with resorptive lesions should be 
managed similarly. Pathologic lesions 
must be differentiated from age-related 
changes, which are generalized and do 
not involve the crown.—Smith MM  n
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Diagnostic investigation of the heart murmur via echo-
cardiography is discussed with the owner but declined 
due to the patient’s lack of clinical signs and the costs 
associated with additional testing. 

What are the next steps? 

THE CHOICE IS YOURS …
CASE ROUTE 1
To provide information on breeding and caring for a 
pregnant bitch and neonatal puppies and plan to spay 
the patient after the puppies have been weaned, go to 
page 28. 

CASE ROUTE 2
To avoid providing additional recommendations 
regarding breeding and ovariohysterectomy to the 
owner until a diagnostic investigation with a cardiolo-
gist has been pursued, go to page 32. 

THE CASE
A 12-month-old intact female golden retriever is pre-
sented for a wellness examination and to discuss the 
pros and cons of breeding the patient versus pursuing 
ovariohysterectomy. The owner would like her to pro-
duce one litter of puppies prior to being spayed. 

On physical examination, the patient is bright, alert, 
and responsive. She is extremely energetic with a good 
BCS (4/9) and appropriate musculature. Cardiovascu-
lar examination reveals pink mucous membranes, no 
obvious jugular venous distension, and a normal heart 
rate and rhythm with normal synchronous femoral 
pulses. Auscultation is difficult and brief   because the 
patient is rambunctious and panting. Despite the pant-
ing, she is eupneic with clear bronchovesicular sounds. 
A grade II/VI left basilar systolic heart murmur is aus-
cultated. A murmur had not previously been docu-
mented at her puppy wellness visits. The owner has not 
observed any coughing, trouble breathing, exercise 
intolerance, or  syncope at home, and the patient 
appears subclinically affected.  

Subclinical  
Subaortic  
Stenosis in a  
Golden Retriever  

Kursten Pierce, DVM, DACVIM (Cardiology)
Colorado State University
THE CASE

CASE ROUTES h CARDIOLOGY h PEER REVIEWED
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CASE ROUTE 1 

Because the patient appears healthy and 
subclinically affected by the soft murmur, 
you suspect an innocent, benign flow 
murmur. There is no urgency to push for 
expensive echocardiography that may 
reveal no abnormalities. Thus, you provide 
information on breeding and caring for a 
pregnant bitch and neonatal puppies and 
plan to spay the patient after the puppies 
have been weaned. 

Case Progression
The pros and cons of echocardiography at this 
stage are discussed with the owner. Based on the 
location and intensity of the heart murmur and 
the patient’s breed, the most likely differentials 
include a benign aortic flow murmur and subclini-
cal subaortic stenosis (SAS). Even with mild SAS, 
dogs typically have a normal lifespan. The owner  
is relieved that the dog is likely to have a normal 
lifespan and elects not to spend additional money 
on echocardiography. 

The patient is bred and uneventfully gives birth  
to 5 healthy puppies. The puppies are successfully 
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CHF = congestive heart failure

SAS = subaortic stenosis

SAS is a common obstructive 
congenital heart defect in  
large-breed dogs, with a 
strong prevalence in golden 
retrievers.7 

weaned. On patient auscultation as part of the 
preanesthetic examination for ovariohysterectomy, 
the same grade II/VI left basilar systolic murmur is 
observed. The patient is in excellent health and 
encountered no complications during pregnancy or 
birth, so an ovariohysterectomy is pursued using 
typical anesthetic and surgical protocols. 

Clinical Considerations
Incidental murmurs are common in small animals, 
particularly in young dogs or dogs that may be sub-
jected to high-stress environments,1,2 and deter-
mining whether a grade I/VI to grade III/VI systolic 
murmur is pathologic (ie, structural cardiovascular 
lesion is present) or nonpathologic (ie, functional 
or innocent murmur) based on auscultation alone 
can be difficult. Guidelines are available to help 
determine the best approach for treating these mur-
murs.3,4 Criteria such as a murmur that can be 
heard at all times (at rest or with activity), that is 
loud through the majority of systole, that is dia-
stolic or continuous in nature, that is grade III/VI 
or higher intensity, or that is accompanied by 
abnormal heart sounds (eg, gallop rhythms, split 
heart sounds, clicks, arrhythmias) is more likely to 
be pathologic in nature as compared with a murmur 
that is characterized as soft, focal, or short or with 
a systolic murmur that is softer or absent at rest, 
which is more likely to represent a nonpathologic 
murmur. Localization of the point of maximal 
intensity, timing, and grade of the murmur in con-
junction with patient signalment can help either 
heighten or decrease the concern for any potential 
underlying cardiovascular disease. A grade II/VI 
murmur in a young healthy golden retriever, as in 
this patient, could represent a functional murmur 
or indicate a lesion such as mild SAS. Even if mild 
SAS is present, it is unlikely to substantially impact 
the lifespan and health of this patient.5,6 More 
important clinical implications arise in patients 
being considered for breeding. 

SAS is a common obstructive congenital heart 
defect in large-breed dogs, with a strong preva-
lence in golden retrievers.7 Hereditary transmis-
sion is suspected via an autosomal recessive trait.8 
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Dogs with moderate-to-severe SAS are at an 
increased risk for arrhythmias, sudden death, 
infective endocarditis,9,10 and other complications 
(eg, congestive heart failure [CHF]).5

Anesthetic considerations for cardiac disease are 
best determined via echocardiography to evaluate 
the severity of the cardiovascular lesion and sec-
ondary chamber enlargement, cardiac function, 
and fluid tolerance. General recommendations and 
anesthetic goals for patients with underlying 
structural cardiac disease include maintaining 
heart rate and limiting vasodilation. Extreme fluc-
tuations in heart rate and blood pressure should 
be avoided. Tachycardia and hypertension should 
be avoided in patients with aortic stenosis, as 
there are fewer cardiovascular reserves and these 
extremes may worsen myocardial work against a 
fixed obstruction. 

It is important to maintain adequate preload and 
optimize ventricular filling in patients with SAS 
or other underlying disease processes that can 
impair ventricular compliance (eg, hypertrophic 
cardiomyopathy). Inappropriate preload or volume 
contraction can contribute to myocardial oxygen 
deficit, which may precipitate arrhythmias. Car-
diac output for these patients can be highly depen-
dent on heart rate; thus, bradycardia can result in 
a significant decrease in cardiac output. Cardiac 
output is a product of heart rate and stroke vol-
ume. Alternatively, tachycardia can result in 
decreased coronary artery perfusion.

The use of certain drugs that can alter hemody-
namics and/or precipitate arrhythmias should 
be avoided, including α2 agonists (eg, dexmedeto-
midine), ketamine (due to increased myocardial 
oxygen demand), acepromazine, and anticholiner-
gics (unless indicated for bradycardia).11 Because 
patients with SAS have an increased risk for 
endocarditis due to blood flow turbulence and 
endothelial damage, prophylactic antibiotics 
(eg, cefazolin) are recommended intraoperatively. 
Although there is no evidence-based medicine to 
support that postoperative antibiotics are neces-

sary, their use is common among some cardiolo-
gists, in part due to the difficulty of treating 
endocarditis if it develops and the serious sequelae 
that may result (eg, acute CHF, immune-mediated 
disease [eg, glomerulonephritis, polyarthritis], 
thromboembolic disease, arrhythmias). Endocar-
ditis can result in permanent damage to the car-
diac valves, causing significant regurgitation, and 
is difficult to treat due to the relatively avascular 
composition of the heart valves. Therefore, anti-
biotics are sometimes administered intra- and 
postoperatively if there is a concern about an 
increased risk for endocarditis; it may be easier 
(and less costly) to prevent endocarditis and/or 
prophylactically treat it with antibiotics as com-
pared with treating the endocarditis itself. Antibi-
otics should not be administered to every patient; 
the cardiologist should discuss with the pet owner 
the degree of risk for the development of endocar-
ditis and determine appropriate antibiotic use 
based on the severity of the lesion. 

Outcome
The patient recovers from anesthesia and surgery 
uneventfully and is discharged the next day. Five 
days later, the patient is presented for evaluation 
of lethargy and inappetence. On auscultation, the 
grade II/VI systolic murmur is still present and a 
new diastolic murmur is audible. Other examina-
tion findings include hyperkinetic pulses with a 
wide pulse pressure and fever (104.1°F [40.1°C]). 
Neutrophilia with a left shift and monocytosis are 
present on CBC results. An echocardiogram 
reveals mild SAS with moderate aortic insuffi-
ciency and aortic valve endocarditis. 

Inappropriate preload or volume
contraction can contribute to 
myocardial oxygen deficit, which 
may precipitate arrhythmias.
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The patient is hospitalized for 6 days for supportive care and treat-
ment. Paired blood cultures (obtained prior to starting antibiotics to 
reduce the chance of a false negative result) are submitted, and amoxi-
cillin–clavulanic acid (13.75 mg/kg PO q12h) is started empirically to 
provide broad-spectrum coverage against common bacteria that lead 
to endocarditis (eg, Staphylococcus spp, Streptococcus spp, Escherichia 
coli).12 The patient begins to improve, and treatment with antibiotics—
guided by paired blood culture results (ie, culture yielded Streptococcus 
canis susceptible to amoxicillin–clavulanic acid)—is continued for 8 
weeks after documentation that the vegetative lesions have resolved.  
Of note, a negative blood culture does not rule out the presence of 
endocarditis, and response to antibiotic therapy should be monitored 
closely. Diagnosing and treating endocarditis can be complex, requir-
ing frequent follow-up and monitoring via echocardiography, and is 
beyond the scope of this article.12 

When the 5 puppies are presented for examination prior to being 
homed, 3 puppies have left basilar systolic heart murmurs ranging 
from grade II/VI to V/VI. All puppies are screened via echocardiogra-
phy and diagnosed with equivocal-to-severe SAS. 

Your Choice’s Implications
The initial outcome of breeding and ovariohysterectomy was success-
ful; however, the increased risk for endocarditis was overlooked. If 
the diagnosis of SAS had been known prior to anesthesia, peri- and 
postoperative antibiotics likely would have been used (based on clini-
cian preference and common clinical practice) and may have prevented 
the patient from developing endocarditis. There is no clinical evidence 
to support the use of postoperative antibiotics in addition to periopera-
tive antibiotics; however, it is common practice. 

Although this patient was outwardly healthy and able to conceive, tol-
erate pregnancy, and give birth to a litter of puppies, the puppies had 
varying severity of this defect, and at least one had severe SAS, which 
carries a worse prognosis and increased risk for sudden cardiac death. 
SAS is a documented familial/hereditary defect in golden retrievers, 
and affected individuals should be removed from the breeding pool. 
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CASE ROUTE 2 

Because of concern about a potential 
congenital heart defect, you strongly rec-
ommend echocardiography with a cardi-
ologist despite the low grade of the heart 
murmur. You avoid providing additional 
recommendations regarding breeding to 
the owner until a diagnostic investigation 
with a cardiologist has been pursued. 

Case Progression
The owner is reluctant to spend additional money 
for further diagnostic investigation of the heart 
murmur. It is explained to the owner that although 
the murmur is soft and that severe SAS is less 
likely (unless in the presence of severe systolic 
dysfunction, which can result in a softer murmur 
in cases of severe SAS), this congenital defect can 
be passed to offspring. In addition, if heart disease 
is present, a safer anesthetic protocol can be made 
based on the results of the cardiac investigation. 
The owner thus decides to make an appointment 
with a cardiologist. 

A subcostal continuous-wave Doppler aortic veloc-
ity of 2.4 m/sec, equivocal hypertrophy of the left 
ventricular walls, trace aortic insufficiency, and a 
small subvalvular aortic ridge are visualized on an 
echocardiogram (Figures 1-3). The left atrium and 
left ventricular cavities are normal in size, and 
there is good contractile function. These findings 
are consistent with mild SAS and appropriate car-
diac function. 

You elect to have a more detailed discussion with 
the owner about breeding and recommend pursu-
ing ovariohysterectomy. 

Clinical Considerations
An echocardiogram in patients with a left systolic 
basilar murmur may reveal congenital heart 

d  FIGURE 1 Echocardiographic image from the right 
parasternal long-axis left ventricular outflow tract (LVOT) 
view (A). A small subaortic ridge can be visualized in the LVOT 
view under the aortic valve. Zoomed-in image of the mild 
subaortic ridge (B). Echocardiographic image from the right 
parasternal long-axis LVOT view (C). A tunneling defect 
resulting in significant narrowing of the subaortic region 
(below the aortic valve and within the left ventricular outflow 
tract) in a different dog is shown for comparison. 

A

B

C

CHF = congestive heart failure 

LVOT = left ventricular outflow tract 

SAS =  subaortic stenosis
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defects such as aortic stenosis or pulmonic steno-
sis. However, an echocardiogram may alterna-
tively reveal a flow murmur that is benign and 
nonpathologic in nature, in which case the owner 
may consider echocardiography to be a superflu-
ous diagnostic test and the associated cost to be 
unjustified. 

SAS is a common congenital heart defect in golden 
retrievers and large-breed dogs and is suspected to 
have an autosomal recessive inheritance pattern. 
Other breeds predisposed to SAS include New-
foundlands, boxers, rottweilers, German shep-
herd dogs, and Dogues de Bordeaux.5,6 The 
prevalence of SAS in the United States is 15%, 
with a male predominance.13 

Echocardiography is recommended to further 
evaluate dogs with heart murmurs, particularly 
those with breed predisposition for congenital 
heart defects. Echocardiography can screen for 
congenital heart defects and determine the sever-
ity of the cardiovascular lesion, although it can 
be challenging to differentiate between equivocal 
and mild SAS. Equivocal SAS is characterized by 
aortic velocity (2.1-2.4 m/sec) with no overt struc-
tural abnormalities in the left ventricular outflow 
tract visualized on echocardiogram. It can be more 
difficult to advise owners of dogs with equivocal 
SAS regarding breeding, as these patients may 
have a mild variant of SAS with an uncertain risk 
for passing on this defect. Currently, the gold stan-
dard for diagnosis of mild SAS is necropsy.5-8  

Most patients with mild SAS (ie, minimal left 
ventricular hypertrophy and pressure gradient of 
<50 mm Hg) will have a normal lifespan and only 
rarely exhibit clinical signs, with a minimal risk 
for development of arrhythmias, sudden death, 
and/or CHF.5,6 The clinical implications of mild 
SAS relate to breeding concerns. In general, 
patients with SAS are at an increased risk for 
endocarditis, albeit a lower risk in patients with 
mild SAS. A median survival time of 19 months 
has been reported in dogs with severe SAS that do 
not receive treatment, with sudden death typically 

d  FIGURE 2 Echocardiographic image from the right parasternal 
short-axis view at the level of the left ventricle and papillary 
muscles. Equivocal concentric left ventricular hypertrophy is 
evident (A). Moderate-to-severe concentric left ventricular 
hypertrophy in a different dog is shown for comparison (B).  
LV = left ventricular cavity, LVFW = left ventricular free wall,  
IVS = interventricular septum, PM = papillary muscles, RV = right 
ventricle 

d  FIGURE 3 Echocardiographic Doppler image from a 
transdiaphragmatic approach to assess the subcostal aortic 
velocity. Subcostal aortic velocity is 2.4 m/sec, which in 
conjunction with visualization of a subaortic ridge is 
consistent with mild subaortic stenosis. 

A
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occurring in the first 3 years of life. In addition, dogs with severe SAS 
typically have clinical signs (eg, exercise intolerance, syncope, cough-
ing, dyspnea/tachypnea if CHF is present) and a reduced quality of 
life.5 With treatment options such as β blockers (eg, atenolol) and  
balloon valvuloplasty procedures, the median survival time in dogs 
with severe SAS has been reported to be approximately 55 months, 
although the risk for sudden cardiac death remains high.14 The progno-
sis for patients with SAS can vary, depending on disease severity. 

Outcome
Because of the concern for passing on the genes for a congenital heart 
defect, the owner elected not to breed the dog and pursued ovariohys-
terectomy. A cardiac-safe anesthetic protocol was followed, and a 
perioperative antibiotic (ie, cefazolin [20 mg/kg IV at the start of the 
procedure and an additional dose every 90-120 minutes during the 
procedure]) was administered due to the increased risk for endocardi-
tis with SAS. Antibiotics are not indicated for every patient with a 
heart murmur and should be used judiciously and administered based 
on the degree of concern for development of endocarditis. The patient 
recovered uneventfully. 

Your Choice’s Implications
The patient had mild heart disease that did not affect lifespan and only 
a mildly increased anesthetic risk. Although the cost of echocardiogra-
phy was an owner concern, further diagnostic testing allowed the 
owner to make an informed decision about breeding, as well as allowed 
for an appropriate anesthetic protocol to be tailored to the patient. The 
cost of an initial cardiac investigation is less expensive than screening 
all offspring for congenital heart disease and for treatment of endocar-
ditis in the alternative scenario in Case Route 1. In patients with a 
murmur that is secondary to an innocent flow murmur, the cost of 
echocardiography may also be worthwhile for peace of mind. n
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TOP 5 TIPS FOR SEDATION &  
ANESTHESIA IN FRACTIOUS DOGS

1. Owner Communication
2. Preappointment Preparation
3. Sedation Administration
4. Patient Handling While Hospitalized
5. Recovery & Discharge

Aggression represents over 50% of behavior-related 
problems in dogs,1 and fractious animals pose an 
inherent risk to veterinary staff. Behavior manage-
ment is the ideal long-term solution for aggressive 
or fractious animals; however, some surgical or 
diagnostic procedures require relatively immediate 
attention and preclude most recommended behav-
ior modifications. Precautions should be taken to 
ensure both patient and team safety when sedating 
or anesthetizing these patients. 

Following are the authors’ tips for safe handling of 
a sedated or anesthetized fractious dog presented 
for diagnostic or surgical procedures. 

1 Owner Communication
Communication with the pet owner ahead of 
the scheduled appointment is critical. Dis-
cussion should include current medications, 

patient behavior at home, and whether the owner is 

comfortable medicating the patient at home. Owner 
involvement can help facilitate a team-based 
approach to safe and effective patient sedation.2 In 
addition, a thorough risk assessment should be 
explained to the owner, as many sedative medica-
tions can have adverse effects on patients with 
underlying diseases, particularly cardiovascular 
disease. Patients with underlying systemic disease 
may require dose alterations and/or alternative 
drug protocols to account for comorbidities.

d  FIGURE 1 A long extension set 
directly connected to the 
catheter, which is placed in 
the lateral saphenous vein.  
An injection port is accessible 
(out of frame). 
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2 Preappointment Preparation
At-home administration of one or more 
sedatives (eg, trazodone, clonidine, dexme-
detomidine, acepromazine, alprazolam; 

Table 1) the day before and the day of the scheduled 
visit allows for multimodal anxiolysis and can facil-
itate delivery of additional sedatives in the clinical 
setting. Caution should be taken when prescribing 
multiple serotonin-altering medications, as sero-
tonin syndrome is a potentially lethal side effect 
(see Serotonin Syndrome, next page).3 Combining 
different medications or introducing new sero-
tonin-altering medications to a dog’s treatment pro-
tocol can have deleterious effects; owners should be 
informed that, although uncommon, disinhibition 
of behavioral tendencies4 and/or development of 
aggression5 can occur at home. If adverse behav-
ioral effects or signs of serotonin syndrome do not 
occur, the dose can be gradually increased over 
1 to 2 days until the desired dose is reached or the 
desired effect is achieved.6 Alternatively, medica-
tions that do not alter serotonin levels (eg, α2 ago-
nists, benzodiazepines, gabapentin) can be used.

Common at-home administration protocols 
include administering oral trazodone, gabapen-
tin, and alprazolam the day before the appoint-
ment and on the morning of the scheduled 
appointment or administering oral acepromazine, 
gabapentin, and alprazolam, potentially coadmin-
istered with maropitant (2 mg/kg PO q24h) to 
decrease the risk for vomiting after later adminis-
tration of injectable sedatives (especially those 
that contain a pure μ opioid).7 

3 Sedation Administration
Many patients may become more stressed 
in the hospital waiting area, making it 
more difficult for sedative medications to 

reach full efficacy. The owner should be advised to 
place a muzzle and/or Elizabethan collar on the 
patient before or just after arrival, if possible. If 
available, other parts of the hospital (eg, parking 
lot, grassy relief area, barn) can be used as an 
environmental distraction for the patient during 
handling, waiting, and/or sedative administra-

tion.8 Because dogs use multiple cues (eg, visual, 
auditory, olfactory) to influence their behavior 
and/or reactions to their environment,9 soft and 
calm voices and limited personnel involvement are 
recommended. Pheromone sprays can help reduce 
anxiety but have not been shown to consistently 
reduce aggression in dogs.10 

White coat syndrome (ie, the increase in a patient’s 
sympathetic response to stress due to the appear-
ance of medical personnel in white coats or similar 
clothing) has been well documented in human 
medicine.11-13 To reduce the perceived threat of 
medical personnel, staff members who interact 
with the patient should avoid wearing white coats 
or similar hospital clothing while initially han-
dling the patient (ie, from arrival to administra-
tion of injectable sedation). Typically, a coat or 
other outerwear is recommended to be worn over 
hospital clothing.11,12

TABLE 1

PERIOPERATIVE ANXIOLYTIC  
& SEDATIVE DOSAGES IN DOGS15-17 

Drug (Drug Category) Dosage*

Acepromazine (phenothiazine) 0.5-2 mg/kg PO q8h

Alprazolam (benzodiazepine) 0.02-0.04 mg/kg PO q6h

Clonidine (α2 agonist) 0.01-0.05 mg/kg PO q12h

Dexmedetomidine gel (α2 agonist) Refer to product insert 

Diazepam (benzodiazepine) 1-2 mg/kg PO q8h

Gabapentin (anticonvulsant,  
neuropathic pain analgesic)

5-10 mg/kg PO q8-12h

Trazodone** (serotonin antagonist  
and reuptake inhibitor)

2-10 mg/kg PO q8-12h

*Some dosages are anecdotal based on those used in the authors’ facility.
 **Indicates commonly prescribed medications that, when combined with other serotonin-
altering drugs, may place the patient at risk for serotonin syndrome. Careful and controlled 
introduction of medication combinations can help mitigate risks for serotonin syndrome 
development.
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Administering sedation via an intramuscular injec-
tion (Table 2) is preferable and can be done while 
the patient is walking on a leash, provided the per-
son handling the patient and the person adminis-
tering the drugs are both experienced enough for a 
rapid pelvic limb injection and subsequent patient 
reaction. These drugs are typically used in combina-
tion to provide deep sedation and/or general anes-
thesia. Combining different drug classes (Table 3) 
allows for a dose reduction in all agents, thereby 
potentially limiting negative adverse effects. 

Other handling techniques involve using a half-wall 
or chain link fence as a barrier between the patient 
and the injector/handler. An ideal sedative protocol, 
as recommended in human medicine, is rapid-acting 
with minimal side effects, although, without physi-
cal examination, adverse effects are difficult to pre-
dict in fractious patients.13 Of note, most anesthetic 
drugs are associated with some degree of risk14; this 
risk is increased in patients that are unable to be 
assessed for pre-existing comorbidities (eg, heart 
disease). Reversible drugs (eg, α2 agonists, opioids) 
are preferable, as their adverse effects can be miti-
gated with reversal agents if necessary.

Some patients may become sedate enough to lose 
airway protection. Supplies for intubation and 
appropriate ventilation should always be available 
for patients that show signs of requiring a pro-
tected airway or ventilatory support (eg, cyanosis, 
shallow breathing, regurgitation).

4 Patient Handling While Hospitalized
Fractious patients may require additional 
precautions for handling and drug admin-
istration while hospitalized. Standard 

monitoring procedures are recommended with the 
patient sedated or anesthetized. Hospitalization of 
fractious animals typically requires planning. 

Placement of an IV catheter in a pelvic limb can be 
advantageous, as it provides more room between 
the patient’s head and the injection site. If pelvic 
limb catheter placement is not feasible, additional 

SEROTONIN SYNDROME

Serotonin syndrome, defined as a group of clinical signs 
associated with administration of serotonin-altering 
medications (eg, selective serotonin reuptake inhibitors, 
monoamine oxidase inhibitors, antidepressants), 
although rare in veterinary medicine, can occur when 
multiple serotonin-altering medications are 
coadministered.18 Clinical signs of serotonin syndrome 
include altered mental status, agitation, nervousness, 
myoclonus, hyperreflexia, tremors, diarrhea, 
incoordination, increased heart rate and blood pressure, 
and hyperthermia.19 If a patient is already receiving 
medications for behavior alteration or other reasons, 
slow introduction of additional medications at lower 
doses is recommended. Any signs of agitation, 
restlessness, or myoclonus may suggest serotonin 
syndrome, and cessation of any additional serotonin-
altering medications is recommended.

TABLE 2

SEDATIVE DOSAGES IN DOGS15-17

Drug Dosage* Duration  
of Full Effect**

Acepromazine 0.01-0.03 mg/kg IM 6-8 hours

Alfaxalone 1-3 mg/kg IM 15-20 minutes

Butorphanol 0.1-0.4 mg/kg IM 30-60 minutes

Dexmedetomidine 1-10 µg/kg IM (not to 
exceed 10 µg/kg)

30-60 minutes

Hydromorphone 0.05-0.1 mg/kg IM 4-6 hours

Ketamine 3-10 mg/kg IM 30-60 minutes

Midazolam 0.1-0.5 mg/kg IM 20-40 minutes

Tiletamine/zolazepam 1-4 mg/kg IM 30-60 minutes

*Some dosages are anecdotal based on those used in the authors’ facility.
**Most drugs have a dose-dependent duration of effect (ie, higher doses usually prolong 
the effect); however, higher doses can also increase the frequency of adverse events. 
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placement of long extension sets attached to the IV 
catheter (Figure 1, page 36) can facilitate semi-
remote drug administration and provides an 
additional level of safety for the patient and staff.

An Elizabethan collar and/or basket muzzle can 
be used to provide additional safety for aggressive 
patients, and allowing patients to wear a harness 
with an attached leash while in a cage can be help-
ful when removing them from the confined space 
(Figure 2). Floor-level cages or runs are preferred, 
as they prevent the need for the handler to lift the 
patient out of the cage and onto the floor or into a 
carrier. Muzzles with connections suitable for oxy-
gen delivery are also helpful for providing flow-by 
oxygen to aggressive patients. 

5 Recovery & Discharge
For outpatient procedures (eg, outpatient 
surgery, diagnostic procedures) requiring 
sedatives/anesthetic drugs, a basket muzzle 

TABLE 3

SEDATIVE COMBINATIONS & DOSAGE RECOMMENDATIONS IN DOGS15-17

Drug Combination* Dosage** Effect

Combination 1
Butorphanol
Dexmedetomidine
Tiletamine/zolazepam

0.4 mg/kg IM
5 µg/kg IM
3 mg/kg IM

High level of sedation with mild analgesia

Combination 2
Hydromorphone†

Dexmedetomidine
Ketamine

0.1 µg/kg IM
5 µg/kg IM
2 mg/kg IM

Higher degree of analgesia with good sedation

Combination 3
Butorphanol
Alfaxalone
Midazolam

0.4 mg/kg IM
2 mg/kg IM
0.5 mg/kg IM

Dissociative anesthetics or α2 agonists are not 
recommended in patients with questionable cardiac 
disease or significant comorbidities

*Opioids can be substituted within their drug class (eg, butorphanol substituted for hydromorphone) if goals for pain management require a different opioid.
**Doses can be adjusted based on recommended dosing ranges (Table 2). Some dosages are anecdotal based on those used in the authors’ facility. 
†Any opioid can be substituted for hydromorphone based on availability.

d  FIGURE 2 To ensure patient and staff safety, an Elizabethan 
collar and a harness are used on the patient, with the leash 
attached to the harness and placed toward the cage door. 
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can be modified so that the endotracheal tube can be 
removed through the muzzle, which allows the muz-
zle to be placed on the patient prior to extubation 
and be in place at the end of the procedure (Figure 
3). This facilitates safety in the recovery period while 
still allowing the patient to be closely monitored. 

Intravenous catheters can be removed just before 
discharge. With all tape removed and a bandage left 
over the catheter, the extension line, which is 
attached to the catheter hub, can be pulled, thus 
removing the catheter while keeping the bandage in 
place for hemostasis (see Step-by-Step Catheter 
Removal Video). Sedatives can be administered 
intravenously just before catheter removal at the 
time of discharge and can facilitate a smooth transi-
tion from the hospital to the transportation vehicle. 
The owner should be made aware of the expected 
nature and duration of the sedation protocol.

d  FIGURE 3 Basket muzzle modified to facilitate extubation (A). Placement of the pilot balloon and endotracheal tube ties through the 
end of the muzzle is necessary to avoid difficulty extubating the patient (B). 

A B

STEP-BY-STEP CATHETER REMOVAL VIDEO 
To view a video showing step-by-step removal of 
an intravenous catheter at the end of an anesthetic 
procedure in a fractious animal, scan the QR code 
below or view this article online at cliniciansbrief.
com/sedation-tips

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 ban-
ner will pop up at the top of your 
screen; tap the banner to view the 
linked content.
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NUTRITION EXCHANGE

Don’t Rush the Process!

Diabetes Patients  
Require Patience

Diabetes can be a challenging 
condition to manage in both dogs and  

cats. What are some of the primary obstacles 
veterinarians and clients must overcome?

I tell my students that one of the most 
challenging aspects of working with owners 

of diabetic pets is communicating the need for 
patience. The idea of living with a diabetic pet 
and giving insulin injections twice a day can be so 
overwhelming to owners. Dogs with uncontrolled 
diabetes are especially hard to live with; due to 
the polydipsia and polyuria associated with the 
disease, owners must frequently let their dogs 
outside or clean up accidents in the house. 
 While owners — and veterinarians — are 
highly motivated to get their pet’s diabetes under 
control quickly, it can take 30 days or more to 
achieve this, and the process requires patience. 
I’ve seen many cases where veterinarians who 
are anxious to provide relief for their clients start 
patients on insulin, then change the dose two 
days later if they haven’t seen improvement. This 
is counterproductive, because the patient needs 
seven to 14 days1 to equilibrate to the dose before 
the full effects can be seen. 
 The first couple of months following a 
diabetes diagnosis are crucial. If the veterinarian 
can achieve control of the patient’s condition in 
this time frame, median survival is approximately 
1.5 years in cats and 2 years in dogs.2,3 The key is 
to be patient and not expect to achieve control in 
just a few days.

What other advice do you have for 
veterinarians who are managing pets 
with diabetes?

Forming a good relationship between owner 
and veterinarian is paramount. Along 

with educating owners about monitoring and 
management, veterinarians need to talk with 
owners about how the dog or cat is doing so they 
can correctly interpret the lab data. With cats in 
particular, lab tests can’t be viewed in isolation. 
For example, with my own diabetic cat, I was 
unable to obtain an accurate glucose curve in 
the hospital because he suffered from severe 
stress hyperglycemia. Despite these numbers, 
I knew his diabetes was controlled because his 
urination habits had returned to previous levels, 
his appetite had normalized and his weight had 
stabilized. It’s imperative that veterinarians 
consider both lab tests and clinical signs when 
monitoring patients.

Q

A

Q

A

What are your priorities for dietary 
management of cats and dogs  
with diabetes?

High-protein, low-carbohydrate diets play 
a role in both management of affected cats 

and the potential for remission, which is the 
ultimate goal. Losing weight also contributes to 
remission, especially if the cat is severely obese. 
 With dogs, the most important dietary 
factor is consistency. While people with diabetes 
can adjust their insulin doses based on what 
they’re eating, we aren’t equipped to make those 
calibrations in veterinary medicine. It’s really 
important to feed the same amount of the same 
diet at the same time every day. Because obesity 
causes insulin resistance and reduces the action 
of both endogenous and exogenous insulin, 
weight management is also important in  
diabetic dogs.4

What future developments might  
help improve the management of  
pets with diabetes? 

Some exciting things on the horizon include 
new insulins and incretin drugs, as well as 

increasing understanding of continuous glucose 
monitors that enable pet owners to do glucose 
curves at home. Innovations like these offer 
hope of further improving our ability to manage 
patients with diabetes.
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Q

A

“Along with educating 
owners about monitoring 
and management,  
veterinarians need to talk 
with owners about how 
the dog or cat is doing  
so they can correctly  
interpret the lab data.”



Feeding the Feline 
Diabetic Patient

According to the 2018 AAHA Diabetes Management 
Guidelines, a high-protein, low-carbohydrate, low-fiber 

diet is optimal for cats with diabetes.
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NUTRITION EXCHANGE

Callie Harris, DVM
Veterinary Communications 
Manager
Nestlé Purina PetCare
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body condition is a formula that is 
high in protein, low in carbohydrates 
and low in fiber.1 With this in mind 
(and remembering that every patient 
is unique), I’ll most o�en recommend 
Purina® Pro Plan® Veterinary Diets DM 
Dietetic Management® Canned Feline 
Formula for my diabetic patients. If I 
have a patient that is overweight as 
well as diabetic, I’ll strive to maintain 
control of the diabetes with any of the 
DM formulas a�er a healthier weight 
is achieved. My goal is to help reduce 
insulin requirements by providing 
more appropriate glycemic control.
 Once the patient is at a healthier 
weight and responding well to insulin 

Studies have shown remission rates 
for cats with diabetes mellitus can 
run from 15 percent to 100 percent.1 
The earlier we implement appropriate 
medical and dietary management, 
the more likely the diabetic cat is 
to respond favorably to eventual 
withdrawal from insulin.2 

Achieving remission depends 
on several factors. Is the patient 
overweight? Does he or she have 
concurrent diseases? Will the owner 
be compliant with medication and 
diet? Administering insulin is a must 
to stabilize diabetic patients. It’s 
important for clinic staff to educate 
clients about the correct way to store 
insulin, how to handle a syringe and 
how to inject insulin properly.

Another critical factor is the extent 
of damage to pancreatic beta cells. 
Cats diagnosed late in the disease 
process may have cell damage so 
severe that insulin may be required 
indefinitely. Cats with conditions 
such as acromegaly, chronic renal 
disease, thyroid disease and chronic 
pancreatitis are likewise poor 
candidates for remission.

Nutritional management
The goal with any feline diabetic 
patient is to stabilize glucose levels. 
In addition to determining the 
appropriate insulin dose, we need to 
ascertain what nutritional regimen 
will work best. High-protein, low-
carbohydrate diets have been shown 
to be optimal for cats with diabetes,3 as 
well as for promoting retention of lean 
body mass.4 Intake of carbohydrates 
should be limited because they may 
contribute to hyperglycemia and 
glucose toxicity. 

Many diabetic cats are also obese — 
a factor that further impairs the cats’ 
ability to achieve remission. I believe 
weight loss should be prioritized in 
feline patients with a body condition 
score of 8 or greater on a 9-point scale. 

According to AAHA guidelines, the 
optimal food for a diabetic cat in any 

Helping Cats Give  
Insulin the Boot

therapy with a series of stable glucose 
curves, I can begin the process of 
slowly weaning the cat off of insulin — 
always with close monitoring and the 
support of a compliant owner — to see 
if this option works for them.



Key Takeaways
•  While most owners and 

veterinarians are anxious to get 
their pet’s diabetes under control 
quickly, it can take 30 days or more 
to achieve this with medication 
and diet.

•  High-protein, low-carbohydrate 
diets have been shown to be 
optimal for managing cats with 
diabetes, as well as promoting 
retention of lean body mass. 

•  Managing the medical and 
emotional challenges of pet 
diabetes requires a close working 
relationship between veterinarian 
and owner.

It Takes a Team:  

Tackling Diabetes  
Management Together

Emily Singler, VMD
Waterford Lakes Animal 
Hospital
Orlando, Florida

Feline diabetes presents both medical 
and emotional challenges to veterinary 
professionals and clients. While client 
education is key to successful disease 
management, the way the information 
is delivered can make a significant and 
positive difference for both clients  
and patients.

Reducing the risk: 
empower the client
Education starts with the owners of 
at-risk cats. The subtleties of feline 
behavior and symptoms of diabetes 
can make it difficult to tell something is 
wrong. We ask owners to watch for the 
most common outward signs of diabetes, 
including increased appetite and thirst 
and more frequent urination, and also 
explain why routine lab workups  
and physical exams are critical.

While obesity is a well-known risk 
factor for feline diabetes, few clients 
welcome the idea of a weight-loss plan. 
Diet is essential, but teaching clients to 
also incorporate more calorie-burning 
play into their cats’ lives can be a 
positive way to address the challenge. 

Sharing the news: take a 
step-wise approach
When a diabetes diagnosis appears 
imminent, I initially just say that 
I’m “highly suspicious” that a cat has 
diabetes. Once I have lab results in 

hand, I call clients with the diagnosis. 
At this stage, it’s essential to maintain a  
positive outlook and stress that diabetes  
is a chronic but manageable condition. 
 Because clients typically feel 
overwhelmed by the news of a diabetes 
diagnosis, I am careful not to burden 
them with too much detail at this 
point. Instead I give them a day or 
two to process the information, then 
schedule a free follow-up consultation. 
I have found this approach can help 
prevent delays in starting a treatment 
plan and improve compliance.

Formulating the plan: 
create it together
During the consultation, we cover the 
basics, both verbally and in writing, to  
prevent information overload. In addition  
to explaining serious complications such  
as diabetic ketoacidosis and neuropathy,  
I describe what can happen if the 
insulin dose is too high or too low.
 We start our feline diabetic patients 
on insulin and gradually transition 
them to Purina® Pro Plan® Veterinary 
Diets DM Dietetic Management® Feline 
Formula. Because medication and diet 
are both vital, we make sure clients 
understand the importance of:
• Scheduling regular feeding times
• Monitoring food intake
•  Understanding when to call the 

veterinarian

Many clients fear the idea of needles 
and injections. I like to have all family 
members present during the initial 
consultation to help dispel “injection 
anxiety.” We demonstrate the injection 
first, then have the client practice with 
sterile water. Seeing that the cat does 
not react to the injection helps build 
confidence.
 I always stress the valuable role 
of diet. Diabetic remission is possible 
for some patients; even when it isn’t, 
we can o�en reduce the insulin 
requirement to a very low level, which 
helps reduce the risk of hypoglycemia. 
We are fortunate that something as 
straightforward as changing a cat’s diet 
to the appropriate therapeutic formula 
can make such a difference in the lives 
of diabetic cats.

Because owners often feel overwhelmed by a diabetes 
diagnosis, it is important to not overburden them with 
information upon breaking the news.
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Conclusion
Careful planning, communication, and preparation can 
facilitate a safe and productive appointment for fractious 
patients that need to be sedated or anesthetized. Multi-
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Bordetella bronchiseptica  
& Mycoplasma cynos in 
Dogs with Inflammatory 
Airway Disease
Shawn Kearns, DVM, DACVIM
Angell Animal Medical Center
Boston, Massachusetts 

In the Literature
Canonne AM, Peters I, Roels E, Desquilbet L, Clercx C. Detection of specific 
bacterial agents by quantitative PCR assays in the bronchoalveolar lavage fluid 
of dogs with eosinophilic bronchopneumopathy vs dogs with chronic bronchitis 
and healthy dogs. Vet J. 2018;232:52-56.

FROM THE PAGE …

Eosinophilic bronchopneumopathy (EBP) is characterized by eosinophilic infiltration of the bronchial mucosa and 
the lungs of young adult dogs that leads to coughing. The cause is unknown, but evidence has suggested an 
immunologic or aeroallergen component may be involved, as the response may be similar to a type 1 hypersensi-
tivity reaction.1-3 Diagnosis is based on an increased eosinophil component in tracheal or bronchial fluid collec-
tion. Testing to exclude infection from bacterial and parasitic diseases should be performed prior to treatment, 
and culture and PCR results should always be interpreted with cytology, as presence of oral contamination may 
lead to false positive results.4

Infection with certain respiratory pathogens (eg, Mycoplasma pneumoniae) has been shown to favor asthma 
development in human patients. This study sought to determine if similar pathogens were present in dogs 
with EBP and whether infection was related to the severity of respiratory signs. Healthy patients and those 
with chronic bronchitis were also evaluated. Bacteria evaluated included Mycoplasma canis, Mycoplasma 
cynos, and Bordetella bronchiseptica. M cynos and B bronchiseptica are known causative agents of respiratory 
signs in dogs. Quantitative polymerase chain reaction (qPCR) was used to detect these organisms in bron-
choalveolar lavage fluid (BALF) samples, and the results were reported as cycle threshold (CT) values. No sig-
nificant difference in qPCR detection rates for each of the bacterial agents was found between dogs with EBP 
and chronic bronchitis or between healthy dogs and dogs with EBP. However, in dogs that tested positive for 
M cynos, CT values corresponding to a very high bacterial load were found only in patients with inflammatory 
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bronchial disease (both chronic bron-
chitis and EBP). CT values correspond-
ing to a moderate-to-high load of 
B bronchiseptica were found only in 
patients with EBP; subjectively, these 
patients had more severe clinical signs 
based on the authors’ scoring system. 
Median neutrophil counts were also 
higher in BALF samples positive for 
either M cynos or B bronchiseptica. 
  
Despite some study limitations, results 
suggest that infection with specific 
organisms may contribute to or worsen 
clinical signs of airway disease in 
patients with EBP. The exact role these 
or other organisms may play in inflam-
matory respiratory diseases has yet to 
be determined.

Jorgensen Laboratories, Inc.
A family owned company, owned by 

veterinarians for veterinarians, since 1965.

VetPro Infusion Pump

The Vet Pro 2000 is specifically designed to be extremely small but very effective for today’s busy 
veterinary clinic. This amazing little pump is lightweight, weighing less than 1 pound and about the size
of   can of soda. The Vet Pro 2000 can operate on A/C power while charging or remove from charging
base to operate on battery alone.

- AC or battery
- Works with blood
- Very accurate

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Culture and qPCR of BALF should 
always be performed when sam-
ples are collected in a coughing 
patient. 

2   Collection of BALF samples should 
occur prior to antibiotic adminis-
tration or after a washout period to 
decrease the risk for false negative 
results. Results should be inter-
preted with caution if oral bacte-
rial contamination is present. 

3   If clinical signs worsen acutely or 
do not respond to traditional   
therapies (ie, glucocorticoids) in 
patients with known EBP, infection 
should be considered.
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Concurrent Canine  
Hyperadrenocorticism  
& Diabetes Mellitus
Jinelle Webb, DVM, MSc, DVSc, DACVIM (SAIM)
Mississauga Oakville Veterinary Emergency Hospital
Oakville, Canada

In the Literature
Miceli DD, Pignataro OP, Castillo VA. Concurrent hyperadrenocorticism 
and diabetes mellitus in dogs. Res Vet Sci. 2017;115:425-431.

FROM THE PAGE …

This study of 235 dogs with pituitary-   or adrenal-dependent hyperadrenocorticism (HAC) examined 
the co-occurrence of diabetes mellitus (DM) and HAC and evaluated risk factors for development of 
DM in dogs with HAC. Dogs were divided into 3 groups (ie, fasting blood glucose <100 mg/dL, fasting 
blood glucose between 100 mg/dL and 180 mg/dL, fasting blood glucose >180 mg/dL). Parameters 
assessed included triglyceride level, cholesterol, urine cortisol:creatinine ratio, age, sex, breed, 
neuter status, BCS, cause of HAC, and median survival time. 
 
DM occurred in conjunction with HAC in 13.61% of study dogs. Risk for developing DM was higher in 
dogs with a fasting glucose >100 mg/dL, even in patients in which overt DM was not yet apparent. 

d  FIGURE 1 A male dog with hyperadrenocorticism, 
with classic alopecia and a pendulous abdomen.  
Photo courtesy of Dr. Anthony Yu

d  FIGURE 2 Ultrasonographic image of the liver of a 
dog with HAC and DM. The hepatic parenchyma is 
hyperechoic, a finding common in dogs with 
either disease.
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Obesity in 
dogs with  
HAC does
not appear  
to increase  
the risk
for developing 
DM.
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This suggests that dogs with HAC can experience a prediabetic state that may progress 
to clinical DM.

Other risk factors for development of DM included presence of pituitary-dependent HAC, 
urine cortisol:creatinine ratio >100 × 10-6, and intact status for female dogs. In addition, 
there was a trend toward increased risk in dogs with cholesterol levels >351 mg/dL or 
triglyceride levels >221 mg/dL. These findings support reducing hypercortisolemia as 
effectively as possible, as the degree of control is likely related to risk for developing 
concurrent DM.

In this cohort of dogs, obesity did not increase risk for developing DM. Purebred dogs 
were also not at increased risk as compared with crossbreed dogs. It is possible that obe-
sity was partially corrected with treatment for HAC and resulted in improved response to 
endogenous insulin.

Median survival time was shorter in dogs with both concurrent HAC and DM as compared 
with those with HAC alone. Recognition of risk factors linked to development of DM, and 
early intervention to address these risk factors, may reduce the number of patients with 
HAC that develop overt DM.

 
AVMA
PET OWNERSHIP 
AND DEMOGRAPHICS 
SOURCEBOOK
Better understand your potential customer 
base and set yourself apart from competition.

avma.org/PetDemo

… TO YOUR PATIENTS 
Key pearls to put into practice:

1    Controlling hypercortisolemia  
in dogs with HAC may decrease 
risk for development of 
concurrent DM.

2    Obesity in dogs with HAC does 
not appear to increase the risk  
for developing DM.

3  Early recognition and intervention 
to address risk factors may reduce 
incidence of concurrent DM devel-
opment in dogs with HAC.
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Vector-Borne  
Diseases in Cats
Katie M. Clow, DVM, PhD
University of Guelph

In the Literature
Lappin MR. Update on flea and tick associated diseases of cats. 
Vet Parasitol. 2018;254:26-29.

FROM THE PAGE …

Several vector-borne pathogens have been detected in cats. A detailed history should 
be obtained, and potential pathogen transmission should be considered when the 
patient has come in contact with vectors such as ticks and fleas, as exposure may lead 
to clinical disease. 

Anaplasma phagocytophilum, the causative agent of feline anaplasmosis, is transmit-
ted by Ixodes spp ticks. Fever, anorexia, and lethargy are the most common clinical 
signs.1 Rhipicephalus sanguineus, another tick species, can transmit Ehrlichia canis to 
cats but is not as well characterized in cats as in dogs.2,3 Risk for exposure to these 
pathogens coincides with the geographic range of these tick species.2-4 

Fleas can transmit Bartonella henselae, B clarridgeiae, and B koehlerae to cats.2,5 
Numerous clinical signs (eg, fever, swollen lymph nodes, uveitis, myocarditis, endo-
carditis, osteomyelitis) have been associated with feline bartonellosis.6 Occupational 
risk for exposure exists for veterinarians and support staff due to potential transmis-
sion of Bartonella spp by cat scratches and flea bites.6 

Hemolytic anemia in cats can result from infection with Mycoplasma haemofelis, 
Candidatus M haemominutum, and/or Candidatus M turicensis.7-9 More severe feline 
hemoplasmosis is associated with M haemofelis or coinfection with other hemoplas-
mas. Transmission is believed to occur via flea bites and by direct cat-to-cat transmis-
sion via saliva (eg, from fighting).10 

Feline rickettsiosis, caused by Rickettsia felis and transmitted by the flea Ctenocepha-
lides felis, may manifest as fever in a subset of cats, but past studies have been incon-
clusive on the role of R felis in clinical disease.5,11 

The most reliable method for detecting 
any of these pathogens is PCR testing 
using blood of acutely ill cats,4,5,10   which 
can be combined with serologic assays 
to detect antibodies, depending on the 
stage of infection. Clinically ill cats can 
be treated with doxycycline (5 mg/kg PO 
q12h or 10 mg/kg PO q24h). Duration of 
treatment varies from 7 to 10 days for 
hemoplasmosis and 14 to 28 days for 
anaplasmosis and bartonellosis.1,12-14 

Prevention is recommended for any cat 
at risk for exposure to ticks and/or fleas. 
Effective ectoparasite control should  
be strongly recommended to reduce 
this risk. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Ticks and fleas can transmit 
Anaplasma spp, Ehrlichia spp, 
Bartonella spp, Mycoplasma spp, 
and Rickettsia spp to cats. These 
pathogens may be associated 
with disease, so it is important to 
determine potential exposure to 
these vectors when evaluating 
clinically ill cats. 

2   PCR testing using blood of 
acutely ill cats is the most reliable 
diagnostic test for any of these 
pathogens. Doxycycline is the 
treatment of choice.

3   Flea and tick prevention should 
be considered for any cat that 
may come in contact with these 
vectors. 

FROM PAGE TO PATIENT

See next page for references.
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Research Note: 
Estradiol Effect on Bone-Marrow– 
Derived Mesenchymal Stem Cells

Fracture nonunion increases patient morbidity and healthcare costs. 
Bone grafts are often used in these defects but have several drawbacks. 
Bone-marrow–derived mesenchymal stem cells (BMSCs) may be an 
appealing alternative due to their trophic properties and immune-suppres-
sion function. 17β-estradiol has been shown to improve the osteogenesis 
and proliferation potential of mesenchymal stem cells in humans. This 
study evaluated the effect of 17β-estradiol on exploiting autologous BMSCs 
for healing of radial nonunion segmental defects in 20 rabbits. Through 
serial radiologic assessment and histopathologic evaluation, 17β-estradiol 
was found to provide BMSCs with improved osteogenic capacity and an 
accelerated rate of bone healing.  

Source 
Mazdeh DZ, Mirshokraei P, Emami M, Mirshahi A, Karimi I. 17β-estradiol improves the efficacy of 
exploited autologous bone marrow-derived mesenchymal stem cells in non-union radial defect 
healing: a rabbit model. Res Vet Sci. 2018;118:11-18.

Research Note: 
Effect of Cardiomyopathy  
& Diabetes Mellitus on  
SDMA in Cats 

Considering the potential benefits of renoprotective nutritional treatment in 
cats in preazotemic stages of kidney disease, early diagnosis of kidney dis-
ease is critical. Symmetric dimethylarginine (SDMA) increases as glomerular 
filtration rates decrease, with a mean time of 17 months before serum creati-
nine elevations are observed. However, little is known about the influence of 
comorbidities on SDMA in cats. Human models have shown that SDMA may 
be influenced by other diseases. This study examined possible relationships 
between SDMA and hypertrophic cardiomyopathy and diabetes mellitus. In 
cats, SDMA does not appear to be affected by hypertrophic cardiomyopa-
thy. However, diabetes mellitus appears to lower SDMA levels, making it a 
less predictable marker for cats with concomitant diabetes mellitus and 
chronic kidney disease.

Source
Langhorn R, Kieler IN, Koch J, Christiansen LB, Jessen LR. Symmetric dimethylarginine in cats 
with hypertrophic cardiomyopathy and diabetes mellitus. J Vet Intern Med. 2018;32(1):57-63.
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Feline Hemoplasmosis
Emi Barker, BSc (Hons), BVSc (Hons), PhD, DECVIM-CA
University of Bristol
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In the Literature
Novacco M, Sugiarto S, Willi B, et al. Consecutive antibiotic 
treatment with doxycycline and marbofloxacin clears bacte-
remia in Mycoplasma haemofelis-infected cats. Vet Microbiol. 
2018;217:112-120.

FROM THE PAGE …

Mycoplasma haemofelis is the most pathogenic of the feline hemoplasmas1 and 
can cause life-threatening hemolytic anemia in immunocompetent cats. Clinical 
hemoplasmosis is often successfully managed with a course of an appropriate 
antibiotic (eg, tetracycline, fluoroquinolone), but infection is only eliminated in 
a minority of cases. Clearance of infection may be desirable in cases in which 
the cat poses a risk to others, there is concern regarding risk for zoonotic spread 
to an immunocompromised owner,2 clearance of infection is a requirement of 
rehoming (eg, for experimentally hemoplasma-infected cats), and/or the cat 
is immunocompromised by concurrent infection (eg, FIV, FeLV) or following 
chemotherapy.

This study sought to optimize the antibiotic treatment protocol required to consistently 
eliminate bacteremia. Fifteen cats chronically infected with M haemofelis were included 
and treated with doxycycline (5 mg/kg PO q12h for 28 days), followed by marbofloxacin 
(2 mg/kg PO q24h for 14 days) if still bacteremic. To accurately detect bacteremia, quanti-
tative M haemofelis real-time PCR was performed on a weekly basis. Five of the 15 cats 
cleared bacteremia following doxycycline therapy alone. The remaining cats cleared 
bacteremia following subsequent marbofloxacin administration, which was initiated up 
to 4 weeks following discontinuation of doxycycline. Following clearance of infection, 5 
cats were immunosuppressed with steroids for 3 weeks in an attempt to induce relapse. 
No cats relapsed following immunosuppression.

The decision to treat should be based on a firm diagnosis and clinical requirement. Cats 
should be closely monitored, and the risks for adverse effects should be minimized. 

Administration with food is recom-
mended, as esophagitis and esophageal 
stricture have been reported in cats 
receiving doxycycline in the manage-
ment of hemoplasmosis.3 Administration 
of a fluoroquinolone as part of an elimi-
nation protocol should be based on the 
demonstration of persistent infection by 
real-time PCR testing following an 
extended course of doxycycline.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1  If M haemofelis infection persists 
and/or poses a risk to the cat        
or the owner, a combination         
of doxycycline, followed by 
marbofloxacin if the patient is   
still bacteremic, should be 
considered.

2  It is important to note that a delay 
between one course of antibiotics 
and the next does not appear to 
affect patient outcome, and 
doxycycline alone may be 
sufficient in clearing infection, as 
a significant number of study cats 
(33%) did not require additional 
treatment with a fluoroquinolone.

3  Repeat testing on multiple 
occasions may be required to 
confirm clearance of infection.
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glandex®

Research Note: 
Effect of Neutering  
in Male Cats

Patients with urinary obstruction are most often 
male and neutered. In male rats and rabbits, andro-
gen depletion appears to result in changes to penile 
structures. This study examined the extracellular 
matrix in the penises of neutered male cats as com-
pared with intact male cats. Results showed neu-
tered male cats to have an increased density of 
fibers in the corpus spongiosum and decreased den-
sity of elastic fibers as compared with intact male 
cats, suggesting decreased compliance of the peri-
urethral region that may increase risk for obstruc-
tion in neutered male cats.

Source
Borges NC, Pereira-Sampaio MA, Pereira VA, Abidu-Figueiredo M, 
Chagas MA. Effects of castration on penile extracellular matrix 
morphology in domestic cats. J Feline Med Surg. 
2017;19(12):1261-1266.

Research Note: 
Utility of Peripheral  
Pulse Palpation

Peripheral pulse palpation is often used to assess cardiovascular stability 
during triage. Pulse quality is determined by the difference between systolic 
blood pressure and diastolic blood pressure. Strong peripheral pulses reflect 
normal or elevated systolic blood pressure or reduced diastolic blood pres-
sure. Weak or absent pulses reflect low systolic blood pressure or arterial clot 
formation. The utility of peripheral pulse palpation, however, has been con-
troversial. This prospective study compared peripheral pulse quality and 
Doppler systolic blood pressure in 93 dogs presented to an emergency center. 
Results indicated that absent dorsal metatarsal pulses had high specificity for 
hypotension but poor sensitivity (ie, dogs with palpable metatarsal pulses 
may still be hypotensive). This highlights the importance of evaluating multi-
ple physical parameters to determine cardiovascular stability. 

Source 
Ateca LB, Reineke EL, Drobatz KJ. Evaluation of the relationship between peripheral pulse 
palpation and Doppler systolic blood pressure in dogs presenting to an emergency service. J Vet 
Emerg Crit Care. 2018;28(3):226-231.
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Gait Abnormalities  
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J. High prevalence of gait abnormalities in pugs. Vet Rec. 2018; 
182(6):167.

FROM THE PAGE …

Gait abnormalities originating from orthopedic and/or neurologic disease are 
commonly observed in brachycephalic breeds, and the popularity of the pug breed 
requires veterinarians to be aware of common diseases in pugs. 

A group in Sweden, where nearly all pugs are universally registered with the national ken-
nel club, surveyed pug owners to assess gait abnormalities. Owners were asked to assess 
lameness, ataxia, inability to jump, and wearing of the dorsal surface of the nails or skin 
on paws. Of the questionnaires sent, 26% (n = 550) were returned, and 59 videos suitable 
for inclusion were submitted.

Most respondents (79.6%) described their dog as having a normal gait, whereas 20.4% 
described short-term or chronic gait abnormalities. However, 10.3% of the owners 
who described their dog as having a normal gait also noted wearing of nails or dor-
sum of paws, increasing the total percentage of pugs with a likely abnormality to 
30.76%. Most owners described a slow onset of signs. Median age of abnormality 
identification was 2 years; 14.3% of pugs were described as having an abnormality 
by 1 year of age and 46.3% by 8 years of age. There was an association between other 
possible neurologic signs (eg, scratching at the neck, seizures, syncope, fly biting, lick-
ing the air) and gait abnormalities. Dyspnea was also associated with gait abnormali-
ties. Among dogs with abnormal gaits, thoracic limb involvement was more common 
than pelvic limb involvement (51.3% vs 17.7%); 31% of pugs with abnormal gaits were 
affected in all 4 limbs.
 
In a multivariate analysis, age, dyspnea, and scratching around the neck, ears, and 

head were most commonly found to 
correlate with owner-perceived gait 
abnormality. Video analysis found 
23.9% of dogs classified by their owner 
as normal were abnormal when evalu-
ated by a neurologist. In addition, 
28.8% cited gait abnormality as the 
cause of euthanasia or death. This study 
shows that a large number of pugs have 
gait abnormalities and that these 
abnormalities are seen early in life, are 
significant, and worsen with age. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Gait abnormalities are common 
in the pug breed; owners should 
be made aware of this and be 
educated on what to look for 
when assessing their dog’s gait 
(eg, wearing of tops of nails or 
dorsum of paws). 

2   Gait abnormalities in all 4 limbs 
are frequently associated with 
other neurologic or respiratory 
diseases; thus, these patients 
should also be assessed for such 
diseases.

3   Owners should be advised that 
gait abnormalities are likely to 
worsen with age. n
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CASE IN POINT

IATROGENIC  
HYPOTHYROIDISM 
FOLLOWING  
RADIOIODINE  
TREATMENT 

Stefanie M. DeMonaco, DVM, MS, DACVIM  
Virginia–Maryland College of Veterinary Medicine



T his article describes 2 similar case 
presentations featuring cats that 
developed iatrogenic hypothy-

roidism following radioiodine treatment 
for hyperthyroidism. Each case demon-
strates the importance of patient moni-
toring after radioactive iodine treatment. 



TABLE 1

BETTY’S RELEVANT TEST VALUES

Parameter Reference 
Range

1 Month 
Postradioiodine 
Treatment

3 Months 
Postradioiodine 
Treatment

1 Month of 
Levothyroxine 
Treatment

3 Months of 
Levothyroxine 
Treatment 

Creatinine 1.0-1.8 mg/dL 1.5 mg/dL 2.6 mg/dL 2 mg/dL 1.7 mg/dL

BUN 18-32 mg/dL 25 mg/dL 64 mg/dL 45 mg/dL 30 mg/dL

T4 16.0-37.7 nmol/L 15 nmol/L 11 nmol/L 18 nmol/L 29 nmol/L

TSH 0.03-0.30 ng/mL 0.7 ng/mL 1.7 ng/mL 0.9 ng/mL 0.21 ng/mL
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CASE 1 

Betty, a 14-year-old, spayed domestic short-
hair cat, was presented for a recheck exam-
ination, urinalysis, and evaluation of CBC, 
serum chemistry profile, and total thyroxine 
concentration 3 months after receiving radio-
iodine treatment for hyperthyroidism. The 
owner had noted weight gain and resolution 
of previous clinical signs related to hyper-
thyroidism (ie, polyphagia, vocalization). 
Previously, at the 1-month posttreatment 
evaluation, a low serum thyroxine (T4) 
concentration had been detected (Table 1), 
and CBC and serum chemistry profile results 
were normal. Given the low T4 concentration, 
Betty’s thyroid-stimulating hormone (TSH) 
concentration was also evaluated (using the 
canine TSH assay*) and found to be increased 
above the reference range (Table 1). Because 
iatrogenic hypothyroidism may be transient, 
no treatment was initiated at that time, 
and re-evaluation was postponed until the 
recheck examination scheduled for 3 months 
after radioiodine treatment. 

Physical Examination
At the 3-month recheck examination, Betty 
was bright, alert, and responsive, and vital 
signs were within normal limits. Betty had a 
BCS of 5/9 (3/9 prior to radioiodine treatment) 
and was noted to have gained 1.54 lb (0.7 kg) 
since beginning radioiodine treatment. The 
rest of the physical examination was unre-
markable.

Diagnosis
CBC was unremarkable. Serum chemistry 
profile results revealed azotemia, with a BUN 
of 64 mg/dL (range, 18-32 mg/dL) and creati-
nine of 2.6 mg/dL (range, 1-1.8 mg/dL; Table 
1). The rest of the serum chemistry profile 
results were unremarkable, as were the 
urinalysis results, aside from a urine specific 
gravity of 1.014 (normal, >1.035). A thyroid 
profile showed a decreased serum T4 
concentration and an increased serum TSH 
concentration (Table 1). The low serum T4 
concentration was suggestive of hypothyroid-
ism or a nonthyroidal illness related to azo-
temia. TSH was obtained to differentiate 
iatrogenic hypothyroidism from nonthyroidal 
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illness secondary to azotemia. The combina-
tion of increased serum TSH concentration 
and decreased serum T4 concentration was 
suggestive of overt hypothyroidism. 

DIAGNOSIS:
OVERT IATROGENIC HYPOTHYROIDISM 

Treatment & Long-Term Management 
Treatment with levothyroxine (0.1 mg PO 
q24h) was initiated, and serum T4 and TSH 
concentrations were rechecked one month 
after initiation of treatment. Serum T4 
concentration had increased into the refer-
ence range, serum TSH concentration had 
decreased, and azotemia had improved. Peak 
T4 concentration was low-normal, and TSH 
concentration remained elevated; thus, the 
levothyroxine dose was increased to 0.15 mg 
PO q24h to obtain a peak T4 concentration 
in the middle to upper half of the reference 
range and a TSH concentration within the 
reference range. After 2 months of levothy-
roxine treatment at the increased dose, 
serum T4 and TSH concentrations were 
within reference range, and azotemia had 
resolved (Table 1; see Treatment at a Glance).  

See next page for a discussion of the patient's 
prognosis and outcome.

CASE 2 

Isabella, a 14-year-old, spayed domestic short-
hair cat, was presented for recheck examina-
tion and blood work 3 months after receiving 
radioiodine treatment for hyperthyroidism. 
On presentation, the owner noted that Isa-
bella was polyuric and polydipsic. At the time 
radioiodine treatment was initiated, Isabella 
had a slightly increased BUN (37 mg/dL) and 
normal creatinine concentrations (1.1 mg/
dL). Two months earlier at the 1-month post-
treatment evaluation, serum T4 concentra-

TREATMENT AT A GLANCE

h Treatment of iatrogenic hypothyroidism should 
include administration of levothyroxine to 
normalize T4 and TSH values. Levothyroxine       
at 0.15 mg PO q24h has reportedly been 
successful in normalizing or improving thyroid 
hormone concentrations, as well as serum 
creatinine concentrations, in hypothyroid cats.4  

tion was low and serum TSH concentration 
was normal, with azotemia present on serum 
chemistry profile results (Table 2, next page). 

Physical Examination
Isabella was bright, alert, and responsive, 
and vital signs were within normal limits. 
Isabella had a BCS of 4/9 (3/9 prior to radio-
iodine treatment) and was noted to have 
gained 0.88 lb (0.4 kg) since receiving radio-
iodine treatment. The rest of the physical 
examination was unremarkable.

Diagnosis 
CBC was unremarkable. Serum chemistry 
profile results revealed progressive azotemia, 
with a BUN of 43 mg/dL and creatinine of 
3.5 mg/dL (Table 2, next page). The remain-
der of the serum chemistry profile and uri-
nalysis results were unremarkable, except 
for a urine specific gravity of 1.012 (normal, 
>1.035). Thyroid profile demonstrated a 
low-normal serum T4 concentration and an 
increased serum TSH concentration. Azote-
mia had progressed over the 2-month period 
since first noted at the 1-month posttreatment 
recheck examination. Low-normal serum T4 
and high serum TSH concentrations were 
consistent with subclinical hypothyroidism.  

T4 = thyroxine 

TSH = thyroid-stimulating hormone 

*All feline TSH values were measured using the canine TSH assay.
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DIAGNOSIS:
SUBCLINICAL IATROGENIC 
HYPOTHYROIDISM 

Treatment 
Due to the development of subclinical hypo-
thyroidism and progressive azotemia, treat-
ment for hypothyroidism with levothyroxine 
(0.15 mg PO q24h4) was initiated. Isabella 
was also started on a renal diet. After 3 
months of levothyroxine treatment, both 
serum T4 and TSH concentrations were 
within reference range, and azotemia had not 
progressed any further (Table 2). Because 
peak T4 concentration was within the upper 
half of the reference range and TSH concen-
tration was within reference range, the 
levothyroxine dosage was maintained at 0.15 
mg PO q24h (see Treatment at a Glance, pre-
vious page).
  
CASE 1 & CASE 2 

Prognosis & Outcome 
Both Betty and Isabella had developed azote-
mia and iatrogenic hypothyroidism (overt and 

subclinical, respectively) after radioiodine 
treatment. A low T4 concentration and high 
TSH concentration are indicative of overt 
hypothyroidism, whereas a low-normal T4 con-
centration and high TSH concentration are 
indicative of subclinical hypothyroidism. Cats 
that develop iatrogenic hypothyroidism are 
more likely to develop azotemia, as hypothy-
roidism leads to decreased glomerular filtra-
tion rate1,2; this is of particular importance in 
cats with preexisting chronic kidney disease 
(CKD). In addition, azotemic hypothyroid cats 
have shorter survival times as compared 
with nonazotemic hypothyroid cats, and hypo-
thyroid cats that are untreated have shorter 
survival times as compared with treated hypo-
thyroid cats.3,4 A study of cats with iatrogenic 
hypothyroidism that were treated with 
levothyroxine at 0.15 mg PO q24h showed 
improved-to-normalized serum creatinine con-
centrations.4 Both Betty and Isabella exhibited 
either stabilization or improvement of azote-
mia when treated with levothyroxine supple-
mentation at 0.15 mg PO q24h, and this 
stabilization or improvement of azotemia 
should have a positive impact on their overall 
survival. 

TABLE 2

ISABELLA’S RELEVANT TEST VALUES

Parameter Reference 
Range

1 Month 
Postradioiodine 
Treatment

3 Months 
Postradioiodine 
Treatment

3 Months of 
Levothyroxine 
Treatment 

Creatinine 1.0-1.8 mg/dL 2.3 mg/dL 3.5 mg/dL 3 mg/dL

BUN 18-32 mg/dL 61 mg/dL 43 mg/dL 40 mg/dL

T4 16.0-37.7 nmol/L <6.4 nmol/L 17 nmol/L 30 nmol/L

TSH 0.03-0.30 ng/mL 0.09 ng/mL 1 ng/mL 0.28 ng/mL
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Conclusion
Iatrogenic hypothyroidism can occur in 
approximately 10% to 30% of hyperthyroid 
cats following radioactive iodine treatment, 
with studies showing considerable variations 
in prevalence (1%-78%; see Take-Home Mes-
sages).5-10 Considering the impact iatrogenic 
hypothyroidism has on kidney function and 
overall survival, early diagnosis is ideal. Clini-
cal signs (eg, weight gain, lethargy) alone may 
not raise suspicion of hypothyroidism, as clin-
ical signs can overlap with resolution of hyper-
thyroidism.4 The screening test of choice for 
hypothyroidism in dogs is evaluation of total 
T4 concentration, which is also routinely mon-
itored in cats following treatment for hyper-
thyroidism. However, a total T4 concentration 
below reference range does not confirm hypo-
thyroidism, as the presence of nonthyroidal 
illness can confound the diagnosis. This is 
particularly true in cats with CKD, in which 
serum T4 concentration is low in approxi-
mately 50% of cases.11-14  The combination of 
low T4 concentration and high TSH concentra-
tion is used to diagnose overt iatrogenic hypo-
thyroidism, as seen in Betty.4 Conversely, 
some hypothyroid cats can have a low-normal 
T4 concentration; an increased TSH concen-
tration in these cats is indicative of subclinical 
hypothyroidism, as seen in Isabella.4 There-
fore, only monitoring T4 concentration in 
cats that have undergone treatment for hyper-
thyroidism can lead to overdiagnosis or can 
preclude the diagnosis of hypothyroidism. 
Periodic evaluations—including evaluation of 
T4 and TSH concentrations—at 1, 3, 6, and 12 
months following radioiodine treatment are 
recommended. If persistent, overt iatrogenic 
hypothyroidism is detected, treatment with 
levothyroxine should be considered, particu-
larly in cats that develop azotemia. Similarly, 
if hypothyroidism is detected in cats receiving 
methimazole therapy, the dose should be 
appropriately adjusted.  

Pet owners should be informed of the risks and 
complications of iatrogenic hypothyroidism, 
the importance of posttreatment monitoring, 
and the necessity of levothyroxine supplemen-
tation in select cases following radioiodine 
therapy. Preventive strategies for iatrogenic 
hypothyroidism, particularly in cats with 
mild-to-moderate hyperthyroidism, can 
include treatment with lower doses of radioac-
tive iodine, which has been shown to lower the 
prevalence of iatrogenic hypothyroidism with-
out compromising treatment efficacy.9 n

CKD = chronic kidney disease

T4 = thyroxine 

TSH = thyroid-stimulating hormone 

TAKE-HOME MESSAGES

h Cats undergoing radioiodine therapy may 
develop iatrogenic hypothyroidism, which        
can be either subclinical (ie, low-normal               
T4 concentration and increased TSH 
concentration) or overt (ie, decreased T4 
concentration and increased TSH 
concentration).3,4,9 

h Diagnosis of iatrogenic hypothyroidism can        
be complicated by the presence of nonthyroidal 
illnesses such as CKD.11-14 Serum TSH is highly 
sensitive for iatrogenic hypothyroidism,             
and serum TSH values can be helpful in 
differentiating azotemic hypothyroid cats from 
those with azotemic nonthyroidal illness.4

h Cats with iatrogenic hypothyroidism are more 
likely to develop azotemia3,4 and have a shorter life 
expectancy.3 Cats that develop iatrogenic hypothy-
roidism with new or worsening azotemia should be 
candidates for treatment of hypothyroidism.

h Restoration of euthyroidism in hypothyroid cats 
with azotemia may improve or stabilize kidney 
function and improve survival time.4,15 

See page 41 for references.
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invasion are replete, UTIs are typically caused 
by bacteria capable of expressing vital virulence 
factors—most notably the ability to attach to the 
urethral mucosa and invade tissue—that enable 
colonization and persistence in the urinary tract.1 
In many local and systemic disease conditions, 
normal barriers to bacterial establishment in the 
urinary tract are diminished so that bacteria that 
either do not possess or present virulence factors 
normally required to establish an infection can 
colonize and persist.2,3 Although long-term per-
sistent subclinical bacteriuria may have minimal 
detrimental effects on the urinary tract, it may 
serve as a sentinel for other metabolic and immu-
nologic disorders (eg, diabetes mellitus, hyper-
adrenocorticism). Although many host defense 
mechanisms likely remain obscure, common 

Bacteria has been observed in the urine 
sediment and isolated from appropriately 
collected urine in patients that do 
not show clinical signs (ie, subclinical 
bacteriuria*). Subclinical bacteriuria is 
a frequent occurrence in dogs and cats, 
and confirming its presence can alert the 
clinician to a predisposing condition that 
may require treatment. 

Background & Pathophysiology
The clinical signs typically associated with acute 
bacterial UTIs (eg, hematuria, dysuria, pollaki-
uria, periuria, stranguria) occur when the host’s 
immune system responds to signals generated by 
bacterial attachment and invasion into the uroepi-
thelium.1 When host defenses against bacterial 
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Management  
of Subclinical 
Bacteriuria

David F. Senior, BVSc, DACVIM (SAIM), 
DECVIM-CA
Professor Emeritus, Louisiana State University

*The term asymptomatic bacteriuria that is used in human medicine does 
not apply to veterinary patients, as clinicians cannot know the symptoms 
animals are experiencing; rather, they can only observe their clinical signs.
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causes or associations with subclinical bacteriuria 
have been identified (eg, aberrant genital confor-
mation, systemic or concurrent disease of the uri-
nary tract; see Commonly Recognized Conditions 
Predisposing to or Associated with Overt UTI & 
Subclinical Bacteriuria).4-11 

Diagnosis  
Diagnostic efforts should be made to identify 
causes of diminished host defenses. In immuno-
compromised patients, or after identification and 
elimination of predisposing conditions that may 
be negatively impacting urinary tract host 

COMMONLY RECOGNIZED CONDITIONS 
PREDISPOSING TO OR ASSOCIATED WITH 
OVERT UTI & SUBCLINICAL BACTERIURIA

h Vulval involution

h Old age 

h Obesity

h Incomplete bladder emptying resulting from:

 –Bladder atony

 –Spinal cord injury

 –Other causes of dyssynergia 

h Ectopic ureter

h Skin disease 

h Indwelling urethral catheter use

h Hyperadrenocorticism

 –Pharmacologic

 –Endogenous

h Diabetes mellitus

h Hypothyroidism 

h Immunosuppression 

h Urolithiasis

h Bladder polyps/tumors  

h Prostatic involvement (intact male dogs)

defenses, a course of antimicrobial therapy based 
on culture and antimicrobial susceptibility results 
is indicated if clinical signs of UTI are apparent.  

Diagnosis of subclinical bacteriuria can be based 
on detection of bacteria in the urine sediment in 
the absence of clinical signs and can be confirmed 
via positive culture of an appropriately collected 
urine specimen. Isolation of bacteria is preferably 
done on urine collected by cystocentesis, but quan-
titative bacterial culture performed on urine col-
lected via urethral catheterization or voided urine 
collected by clean catch can be considered positive 
if the bacterial count equals or exceeds 105 CFU/
mL in dogs and 104 CFU/mL in cats.12,13 Bacterial 
counts lower than this may suggest contamina-
tion. Although bacteria can be readily detected in a 
wet mount urine sediment, Gram staining signifi-
cantly improves accurate diagnosis of bacteriuria.14  

Subclinical bacteriuria is typically associated with 
geriatric patients and comorbid conditions but can 
be encountered on routine screening.15,16  

Treatment  
Antimicrobial Treatment
When a diminished host defense or a predisposing 
condition cannot be identified (or can be identified 
but not corrected), antimicrobial treatment of sub-
clinical bacteriuria can result in colonization of the 
urinary tract by highly resistant bacteria but with no 
real benefit due to the lack of initial clinical signs.

Left untreated, subclinical bacteriuria may leave 
patients at potential (but unknown) risk for devel-
oping an ascending infection that can lead to pyelo-
nephritis and resulting progression of chronic 
kidney disease and—in cases of infections with ure-
ase-producing bacteria (eg, Staphylococcus pseudin-
termedius, Proteus spp)—risk for developing struvite 
urolithiasis.17 Very alkaline urine may be caused by 
urease-producing bacteria, which should be treated 
to prevent formation of struvite uroliths. Clinical 
suggestion of pyelonephritis includes dilute urine 
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and the intermittent presence of WBC casts in urine 
sediment; accordingly, lack of casts does not defini-
tively rule out renal involvement. In addition, dilute 
urine can be caused by many other physiologic and 
pathophysiologic conditions. Radiographs and 
sonograms can reveal changes associated with 
chronic pyelonephritis, but such changes in normal 
architecture tend to be permanent and may not 
reflect a current infection.18 If a patient’s urine is 
concentrated, pyelonephritis is unlikely. Presence 
of WBC casts in a patient’s urine sediment confirms 
pyelonephritis.19,20   

In patients with subclinical bacteriuria with a 
nonurease-producing isolate and no diagnostic evi-
dence of renal involvement, antimicrobial treatment 
likely is not worthwhile and could be detrimental. 
Colonization of the urinary tract and associated 
microflora by multidrug-resistant bacteria may 
increase the risk for similarly resistant microflora 
infecting humans living in the same household.21-23 

Because bacteria compete for required growth fac-
tors (eg, iron) and actively produce substances 
that inhibit growth of other strains (eg, aerobac-
tin), the normal genital microflora serves as a bar-
rier to colonization by uropathogenic bacteria.24 
Studies in human paraplegic patients have indi-
cated that purposeful inoculation and coloniza-
tion of the lower urinary tract with genetically 
altered Escherichia coli lacking the P-fibrial viru-
lence factor that facilitates renal pelvic coloniza-
tion can act as a barrier to prevent colonization 
with more virulent strains.25 

Although expression of P-fimbria by uropathogenic 
E coli appears to be irrelevant to the risk for renal 
involvement in dogs and cats, and although viru-
lence factors that may enhance the likelihood of 
pyelonephritis have not been identified, recent 
studies in veterinary medicine have pursued the 
same concept.26,27 Thus, it is possible that sponta-
neous presence in the urinary tract of an avirulent 
strain of bacteria that does not involve the upper 

urinary tract could provide the same protection 
against invasion by virulent and/or highly resistant 
bacteria and therefore should be left untreated.  

Nonantimicrobial Treatment
Alternative nonantimicrobial therapies that might 
preclude colonization with multidrug-resistant 
bacteria after repeated antimicrobial treatments 
have been sought. Early studies in humans have 
suggested that cranberry juice and cranberry juice 
extract reduce the frequency of recurrent UTIs 
in humans, but recent reports may negate these 
findings.28,29 Results from experimental studies 
involving use of cranberry extract to prevent UTI 
in dogs have been mixed, and, in a recent clinical 
report, cranberry extract failed to reduce the risk 
for bacteriuria in a small number of dogs with 
intervertebral disk disease.30-32 

Methenamine, administered as a mandelic acid or 
hippuric acid salt, has been used in humans as a 
urinary antiseptic to prevent UTI recurrence. Effi-
cient conversion of methenamine to formalde-
hyde, the main bactericidal component of the 
drug, requires urine pH to be at or below 5.5, a 
level difficult and likely even detrimental to sus-
tain on a long-term basis in dogs and cats.33 

Conclusion
In many instances, subclinical bacteriuria can and 
should remain untreated because infected animals 
do not show clinical signs, and repeated antimicro-
bial treatment to eliminate such infections can 
result in establishment of multidrug resistance. Fur-
ther, colonization of the urinary tract by nonpatho-
genic bacteria may act as a barrier to infection by 
more virulent microorganisms. However, treatment 
is indicated in patients with evidence of upper uri-
nary tract involvement, which could lead to renal 
damage with reduced renal function, and in patients 
with urease-producing infections that could lead to 
struvite urolithiasis if left untreated. n
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  N1 % (n=415) N2 % (n=200)
 Vomiting (with and without blood) 17 4.1 25 12.5
 Dry/Flaky Skin 13 3.1 2 1.0
 Diarrhea (with and without blood) 13 3.1 7 3.5
 Lethargy 7 1.7 4 2.0
 Anorexia 5 1.2 9 4.5

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 after 
receiving the first dose and on the same day after receiving the second dose of NexGard. This dog 
experienced a third seizure one week after receiving the third dose. The dog remained enrolled and 

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

NADA 141-406, Approved by FDA
Marketed by: Frontline Vet Labs™, a Division of Merial, Inc.
Duluth, GA 30096-4640 USA
Made in Brazil.
®NexGard is a registered trademark, and 
TMFRONTLINE VET LABS is a trademark, of Merial.
©2018 Merial. All rights reserved.

1050-4493-07 
Rev. 05/2018

 Body Afoxolaner Per Chewables
 Weight Chewable (mg) Administered
 4.0 to 10.0 lbs. 11.3 One
 10.1 to 24.0 lbs. 28.3 One
 24.1 to 60.0 lbs. 68 One
 60.1 to 121.0 lbs. 136 One
 Over 121.0 lbs. Administer the appropriate combination of chewables

1 Parasite Prevalence Maps. Companion Animal Parasite Council website.  
 https://www.capcvet.org/maps/#2017/all/lyme-disease/dog/united-states/. Accessed August 15, 2018. 
2 Elevated risk of heartworm disease and Lyme disease continues in 2018. Companion Animal Parasite Council website. 
 https://www.capcvet.org/articles/elevated-risk-of-heartworm-disease-and-lyme-disease-continues-in-2018/. Accessed August 15, 2018.  
3  Freedom of Information Summary, Supplemental NADA 141-406. NexGard (afoxolaner). July 13, 2018.
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4 CASE IN POINT page 54
  Approximately what percentage of hyperthy-

roid cats develop iatrogenic hypothyroidism 
following radioiodine therapy? 
A. 5% to 10% 
B. 10% to 30% 
C. 30% to 45% 
D. 40% to 50%

5 CONSULT THE EXPERT page 61
  Which of the following statements regarding 

antimicrobial treatment of subclinical  
bacteriuria is true?  
A.  It can result in colonization of the urinary 

tract by highly resistant bacteria.
 B.  It is warranted for the prevention of 

pyelonephritis.
 C.  It is preferred over treatment with nonanti-

microbial agents (eg, methenamine).
 D.  It should be pursued in patients with a  

positive urine culture.

THIS MONTH’S QUESTION ...WE ASKED ...
What clinical sign and/or abnormality has led 
you to suspect Addison’s disease in a patient? 
(Check all that apply)

YOU ANSWERED ...
A. Eosinophilia...............................................5%
B. Chronic GI disease ...............................17%
C. Weakness ...............................................18%
D. Hypoglycemia .......................................11%
E. Sodium:potassium ratio <27 ..............27%
F. Increased BUN:creatinine ratio .............6%
G.  Lack of stress leukogram  

in a sick dog ...........................................16%

What management techniques do you  
recommend to owners of pets with cognitive 
dysfunction? (Check all that apply)
A. Environmental enrichment 
B. Regular exercise 
C. Medication 
D. Dietary change 
E. Nutritional supplements

Go to cliniciansbrief.com to weigh in.

1 TOP 5 page 15
  Which of the following can be a potent  

stimulator of insulin secretion in dogs? 
A. Glucocorticoids 
B. Xylitol 
C. Growth hormone 
D. Progestins

2 CASE ROUTES page 27
  Dogs with subaortic stenosis are at increased 

risk for _____________. 
A. Endocarditis 
B. Arrhythmias 
C. Congestive heart failure 
D. All of the above

 

3 TOP 5 page 36
  Which of the following would be considered an 

appropriate approach to handling a fractious 
patient? 
A.  Allowing the patient time to calm down in 

the waiting area
 B.  Using loud voice commands to get the 

patient’s attention
 C.  Wearing a coat or other outerwear over 

clothing
 D.  Having an increased number of team  

members in the examination room

QUIZ
YOURSELF
on this issue’s 
features

Quiz Corner is 
offered by the 
publisher for 
entertainment 
purposes only 
and does not 
apply toward CE 
credit. Questions 
are provided by 
editorial staff and 
are not subject to 
peer review.

QUIZ
CORNER

POLLING 
PLACE
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Answer Key:
1: B 2: D 3: C 4: B 5: A
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Fortunately, there’s Profender® – a broad-spectrum, topical dewormer for cats.

Let’s face it,  
pilling cats isn’t for everyone.

Profender® Topical Solution (emodepside/praziquantel)

Federal law (U.S.A.) restricts this drug to use by or on the order  
of a licensed veterinarian. Children should not contact application 
site for twenty-four (24) hours.

† A single treatment is effective and a second treatment should not be necessary.  
If reinfection with worms occurs, Profender® can be applied after 30 days.

©2018 Bayer, Shawnee Mission, KS 66201
Bayer, the Bayer Cross and Profender are registered trademarks of Bayer. P181581

Profender® offers a purge deworming of tapeworms, 

roundworms and hookworms. All in one single,  

easy-to-apply topical application.†

• No pilling necessary

• No water chasers

• No messy yellow paste

• No painful injections

Tapeworms Roundworms Hookworms
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See page 71 for product information summary.
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IMPORTANT SAFETY INFORMATION: NexGard is for use in dogs only. 
The most frequently reported adverse reactions include vomiting, pruritus, 
lethargy, diarrhea and lack of appetite. The safe use of NexGard in pregnant, 
breeding, or lactating dogs has not been evaluated. Use with caution in dogs 
with a history of seizures or neurologic disorders. For more information, see 
the full prescribing information or visit www.NexGardForDogs.com.

NexGard® is a registered trademark, and 
FRONTLINE VET LABSTM is a trademark, of 
Merial. ©2018 Merial, Inc., Duluth, GA. All 
rights reserved. PET-0691-NEX0818.

NexGard is a Merial product. 
Merial is now part of Boehringer Ingelheim.

1Data on fi le.

Take a 
bite out
of Lyme.
NexGard® (afoxolaner) is the ONLY 
chew that combines all of the following 
benefi ts into the one that dogs prefer1:

�  Kills fl eas

�  Kills ticks — lone star ticks, brown dog ticks, 
American dog ticks, and black-legged (deer) ticks

�  And FDA-approved for the prevention 
of Borrelia burgdorferi infections as a direct 
result of killing Ixodes scapularis vector ticks
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Orthopedic 
Workshops
CE for veterinary orthopedics
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Canine Cruciate Disease
MMP for TTA

Patella Luxation
RidgeStop™

Fracture Repair
SOP™ Locking Plates

www.orthomedusa.com


We understand 
that your future 
success in 
orthopedics relies 
on our innovation, 
education & trust.



Book Online

Visit the website at:

www.orthomedusa.com

Book by Email

Please email us at:

info@orthomedusa.com

Book by Phone

Please call us on:

+1 772-562-6044
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Innovative 
solutions
for the most commonly seen 
orthopedic procedures

MMP
for Canine Cruciate Disease

RidgeStop™
for Patella Luxation

SOP™
for Fracture Repair
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Canine Cruciate Disease

MMP - A progression of the TTA procedure for treatment of 
hindlimb lameness caused by cranial cruciate ligament 
insufficiency  

Course Outline
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Benefits of MMP

• MMP is suitable for referral and primary-care veterinary surgeons 

• Suitable for a wide range of dogs from small to large 

• Complication rates are acceptably low 

• Shorter surgery time 

• Shorter convalescence 

• Simpler, cost-effective surgery

Patient: Happy     Surgeon: Tommy Hargittai DVM MRCVS     Practice: Anderson Veterinary Group
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Course Content

The Modified Maquet Procedure (MMP) is an evolution of the 

traditional TTA procedure for treatment of lameness due to 

cranial cruciate disease.

Canine cranial cruciate ligament disease is the most common 

cause of lameness seen in canines and this course will cover 

many of the current controversies surrounding this subject. 

You will then learn about the rationale behind the development 

of the MMP procedure, how to perform it then followed by a 

practical session.

Course Agenda 

• Canine cruciate ligament disease and it’s treatment

• Cranial cruciate controversies

• Cruciate surgery outcomes

• An introduction to MMP and OrthoFoam™

• How to perform the MMP procedure with confidence

• Clinical experience and publications

Key Learning Objectives

By the end of this course delegates will have an

understanding of:

• Why we developed another cruciate surgical technique

• Controversies surrounding cruciate failure and the surgeries available

• Biomechanics and theoretical foundation of the MMP procedure

• Ability to perform the MMP procedure

MMP - A progression of the TTA procedure for treatment of 
hindlimb lameness caused by cranial cruciate ligament 
insufficiency  

Course Locations & Dates

Orlando:

January 24th

Atlanta:

January 26th, September 12th

Las Vegas, Oquendo Center:*

March 30th, November 14th

San Antonio:

April 25th

Chicago:

April 27th, September 14th

Philadelphia:

April 29th

Orange (CA), Improve Intl:*

June 1st-2nd

Phoenix:

June 3rd

Toronto:

July 14th

Miami, Improve Intl:*

October 10th-11th

RACE No. 844-15586 
6 hours CE credits for the full day course 

(Canine Cruciate Disease & Patella Luxation) 

$600.00*
 

(Canine Cruciate Disease + Patella Luxation)

or $900 for Fracture Repair + Canine Cruciate Disease + Patella Luxation

* Different pricing for Oquendo Center and Improve International courses
* Denotes Wet-lab
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Patella Luxation

RidgeStop™ - An innovative surgical technique and novel 
implant for treatment of patella luxation

Benefits of RidgeStop™

• Removes the need for an aggressive sulcoplasty 

• Minimally traumatic 

• Minimally invasive 

• Minimal joint interference 

• Implant is made from medical grade 
UHMW polyethylene

Patient: Vader     Surgeon: Rafael Garrido Ldo Veterinaria MRCVS     Practice: Vets4Pets Sidcup
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Course Outline
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Course Content

This surgical technique is a simple alternative to an aggressive 

sulcoplasty and uses a medical-grade implant that can be 

used alone or as an adjunct to re-alignment operations.

The course explains the pathogenesis and treatment selection 

in patella luxation as well as a review of current surgical 

treatment options available. 

This will then be followed by an introduction to RidgeStop™ 

- the implant and surgical technique, followed by a practical 

session.

Key Learning Objectives

By the end of the course, delegates will have an

understanding of:

• Diagnosis and classifying degree of patella luxation

• Treatment selection in patella luxation

• The concept of RidgeStop™

• Ability and confidence to carry out the RidgeStop™ 

procedure 

Course Agenda

• Overview of patella luxation pathophysiology

• Diagnosis and current surgical treatments for patella luxation

• Classifying the degree of luxation and associated deformities

• The development and rationale of RidgeStop™

• The RidgeStop™ procedure 

$600.00*

(Canine Cruciate Disease + Patella Luxation)

or $900 for Fracture Repair + Canine Cruciate Disease + Patella Luxation

Course Locations & Dates

Orlando:

January 24th

Atlanta:

January 26th, September 12th

Las Vegas, Oquendo Center:*

March 30th, November 14th

San Antonio:

April 25th

Chicago:

April 27th, September 14th

Philadelphia:

April 29th

Orange (CA), Improve Intl:*

June 1st-2nd

Phoenix:

June 3rd

Toronto:

July 14th

Miami, Improve Intl:*

October 10th-11th

RACE No. 844-15587 

6 hours CE credits for the full day course 

(Canine Cruciate Disease & Patella Luxation) 

* Different pricing for Oquendo Center and Improve International courses
* Denotes Wet-lab

P
atella

Luxatio
n

www.orthomedusa.com
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The complete 
wet-lab training 
experience for 
orthopedic surgery 
you can perform with 
confidence
RACE approved CE workshops for common canine 
orthopedic issues at state-of-the-art learning facilities

• Wet-lab

• Sawbone introduction

• Diplomate speaker

• State-of-the-art facilities

• Post surgical radiographs 
and evaluation

• Premier learning facility for 
veterinary education

• Confidence to perform 
surgery

• Learn the techniques and 
the approach
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book online at

www.orthomedusa.com/workshops

Orange (CA)
Improve International 
Wet-lab

June 1st-2nd 2019:

- Canine Cruciate Disease

- Patella Luxation

- Fracture Repair

Hilton Hotel Anaheim (Day 1)

Irvine University (Day 2)

Both Days $1800.00

Canine Cruciate Disease + Patella 

Luxation + Fracture Repair

Miami
Improve International

October 10th-11th 2019:

- Canine Cruciate Disease

- Patella Luxation

- Fracture Repair

Miami Airport Marriott (Day 1)

Miller School of Medicine (Day 2) 

Las Vegas
Oquendo Center 
Wet-lab

March 2019:

30th - Canine Cruciate Disease

30th - Patella Luxation

31st - Fracture Repair

November 2019:

14th - Canine Cruciate Disease

30th - Patella Luxation

15th - Fracture Repair

Both Days $1800.00

Canine Cruciate Disease + Patella 

Luxation + Fracture Repair

Single Day $1000.00

Canine Cruciate Disease + Patella Luxation 

or

Fracture Repair

www.orthomedusa.com/workshops
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Fracture Repair

SOP™ - A locking plate system with great flexibility and 
multiple applications

Benefits of SOP™

• Available in 3 sizes: (2.0mm, 2.7mm and 3.5mm) 

• Greater plate pull-out force 

• Uses standard cortical screws 

• Exact contouring not required 

• A cost effective system

Patient: Dave     Surgeon: Scott Rutherford BVMS CertSAS DipECVS MRCVS RCVS     Practice: frank. Pet Surgeons.
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Course Agenda

• Fracture repair systems – the flaws and failings

• Locking plate technology

• Features and biomechanics of the SOP™ system 

• Where and how to use it

• Case reviews

• Publication overview

• Half a day practical session using a variety of anatomical 

sawbones

Course Content

The SOP™ (String of Pearls) was designed to serve as a locking 

plate system that can be thought of mechanically as an internal – 

external fixator. 

The course will teach you how this versatile plate system differs 

from other conventional locking plate systems and demonstrate 

the wide range of applications that it can be used for.

Key Learning Objectives

By the end of the course, delegates will have an

understanding of: 

• Why SOP™ is a unique system for fracture repair

• Advantages over conventional plates

• Case selection and clinical applications of SOP™ 

• The technical ability to use the SOP™ system in a range 

of applications 

Course Locations & Dates

Orlando:

January 25th

Atlanta:

January 27th, September 13th

Las Vegas, Oquendo Center:*

March 31st, November 15th

San Antonio:

April 26th

Chicago:

April 28th, September 15th

Philadelphia:

April 30th

Orange (CA), Improve Intl:*

June 1st-2nd

Phoenix:

June 4th

Toronto:

July 15th

Miami, Improve Intl:*

October 10th-11th

$400.00*

for the full day course (Fracture Repair)

or $900 for Fracture Repair + Canine Cruciate Disease + Patella Luxation

RACE No. 844-15588 

6 hours CE credits for the full day course 

(Fracture Repair) 

* Different pricing for Oquendo Center and Improve International courses
* Denotes Wet-lab

Patient: Dave     Surgeon: Scott Rutherford BVMS CertSAS DipECVS MRCVS RCVS     Practice: frank. Pet Surgeons.

Fracture
R

ep
air

www.orthomedusa.com
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Orthomed has been established in the global veterinary 
market for over 15 years

We provide surgeons across every continent with systems 

and implants to successfully treat thousands of patients a year 

suffering from orthopedic trauma. 

Surgeons put their trust in us knowing we are not only about 

innovating and providing products but that we also educate 

and support them to the very highest of standards.

 

Using only diplomates as our speakers/educators and with

hundreds of papers published along with patents on many of

our products, you can trust in Orthomed to give you a practical

training experience to perform orthopedic surgery with

confidence.

• Leaders in innovation

• High Quality Products

• Surgical Training Workshops

• Backed by Industry Experts

• Aftersales support

• Advanced on-going R & D

About Orthomed

Patient: Bruno   Surgeon: Robert White BVetMed PGCertSAS MRCVS    Practice: Donaldson’s Vets   Surgery Type: RidgeStop™
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We work alongside some 
of the most experienced 
and knowledgeable 
surgeons in the world. 

Malcolm Ness
BVetMed, CertSAO, DipECVS, FRCVS and 
European Specialist in Surgery
Malcolm Ness is recognized globally as a 
specialist in Small Animal Surgery by RCVS and 
ECVS. With hundreds of presentations made 
across the globe as an invited speaker, Dr Ness 
also has; over 20 first author papers in veterinary 

peer reviewed journals, commissioned editorials and numerous 
commissioned articles in open access veterinary and lay magazines and 
periodicals. His clinical interests include most aspects of orthopedic 
and spinal surgery and Dr Ness is actively engaged in the research and 
development of novel implants and orthopedic surgical techniques.

Scott Rutherford
BVMS, CertSAS, DipECVS, MRCVS
RCVS Recognised and European Specialist in 
Small Animal Surgery
After graduating from Glasgow University in 
2001, Scott spent six years in general practice 
before moving to Croft Veterinary Hospital in 
Northumberland in 2007 where he completed 

an ECVS residency in Small Animal Surgery in 2012. Scott became a 
European Veterinary Specialist in Small Animal Surgery in 2013 and 
an RCVS Recognized Specialist in 2014. He spent two years at both 
North Downs Specialist Referrals and then Willows Referral Services. 
He is a co-founder and director of frank. Pet Surgeons. Scott is actively 
involved in clinical research and teaching and he recently became an 
Associate Tutor at Chester University.

Dr. Karl Kraus 
DVM, MS, Diplomate ACVS
Dr. Kraus is Chief of Small Animal Surgery at 
Lloyd Veterinary Medical Center at Iowa State 
University and diplomate of the American 
College of Veterinary Surgeons. He graduated 
from Kansas State University in 1985, 
completed residency training at University 

of Missouri-Columbia in 1989 and was professor of surgery at Tufts 
University from 1989 to 2007. He also held a joint appointment at 
Harvard University where he helped develop neurosurgical procedures 
on humans at Brigham and Women’s Hospital from 1989 to 1998. His 
major areas of interest include fracture repair, external fixation, ACL 
repair, spinal stabilization, and neurosurgery.

Peter Early
Clinical Professor, Neurology and Neurosurgery, 
DVM, ACVIM
Dr. Early is a graduate of the University of 
Florida, College of Veterinary Medicine. He 
spent two years at Cornell University, where 
he first completed a small animal rotating 
internship, followed by a second year as a 

staff veterinarian. He completed a Neurology/Neurosurgery residency 
at North Carolina State University and is a Diplomate of the American 
College of Veterinary Internal Medicine. He presently serves as a 
Clinical Associate Professor in Neurology and Neurosurgery at NCSU 
and provides regular locum work at multiple university and specialty 
hospitals throughout the country. Dr. Early’s special interests include 
neurosurgery, specifically decompression and stabilization techniques.

All these leading experts lecture and use 
our products and we are delighted to be 
working in partnership with them.

Robert L. Bergman
DVM, MS, Diplomate ACVIM (Neurology) 
Dr. Bergman received his DVM from the 
University of Georgia.  Following internship, 
he pursued a residency in neurology and 
neurosurgery at the Virginia-Maryland Regional 
College of Veterinary Medicine.  Concurrently, 
he completed a Master’s Degree at Virginia 

Tech with a focus on neuroscience and cerebrospinal fluid analysis.  
He became a diplomate of ACVIM specialty of neurology in 2001.  Dr. 
Bergman recently served 5 years and was chair of the ACVIM Neurology 
Certification Exam Committee.  While busy in private practice, he 
enjoys teaching neurosurgery to residents and those interested in the 
advancement of veterinary neurosurgery.  He has a particular interest in 
spinal fusion, spinal trauma and neuro-oncology.

O
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Patient: Bruno   Surgeon: Robert White BVetMed PGCertSAS MRCVS    Practice: Donaldson’s Vets   Surgery Type: RidgeStop™

www.orthomedusa.com
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Locations & dates

Course Locations
United States and Canada
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Atlanta

Chicago

Las Vegas

Orange (CA)

Miami

Orlando

Philadelphia

Phoenix

San Antonio

Toronto
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January February March

Orlando
24th - Canine Cruciate Disease (Sawbone)
          - Patella Luxation (Sawbone)

25th - Fracture Repair (Sawbone)

Las Vegas, Oquendo Center*
30th - Canine Cruciate Disease (Wet-lab)
          - Patella Luxation (Wet-lab)

31st - Fracture Repair (Wet-lab)

Atlanta
26th - Canine Cruciate Disease (Sawbone)
          - Patella Luxation (Sawbone)

27th - Fracture Repair (Sawbone)

April May June

San Antonio
25th - Canine Cruciate Disease (Sawbone)
          - Patella Luxation (Sawbone)

26th - Fracture Repair (Sawbone)

Orange (CA), Improve International*
1st-2nd
- Canine Cruciate Disease (Wet-lab)
- Patella Luxation (Wet-lab)
- Fracture Repair (Wet-lab)

Chicago
27th - Canine Cruciate Disease (Sawbone)
          - Patella Luxation (Sawbone)

28th - Fracture Repair (Sawbone)

Phoenix
3rd - Canine Cruciate Disease (Sawbone)
        - Patella Luxation (Sawbone)

4th - Fracture Repair (Sawbone)

Philadelphia
29th - Canine Cruciate Disease (Sawbone)
          - Patella Luxation (Sawbone)

30th - Fracture Repair (Sawbone)

July August September

 
Toronto
14th - Canine Cruciate Disease (Sawbone)
          - Patella Luxation (Sawbone)

15th - Fracture Repair (Sawbone)

Atlanta
12th - Canine Cruciate Disease (Sawbone)
          - Patella Luxation (Sawbone)

13th - Fracture Repair (Sawbone)

Chicago
14th - Canine Cruciate Disease (Sawbone)
          - Patella Luxation (Sawbone)

15th - Fracture Repair (Sawbone)

October November December

 
Miami, Improve International*
10th-11th 
- Canine Cruciate Disease (Wet-lab)
- Patella Luxation (Wet-lab)
- Fracture Repair (Wet-lab)

 
Las Vegas, Oquendo Center*
14th - Canine Cruciate Disease (Wet-lab)
          - Patella Luxation (Wet-lab)

15th - Fracture Repair (Wet-lab)
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* Denotes Wet-lab
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Orthomed North America

Tel: 772-562-6044  Fax: 772-562-6046  Email: info@orthomedusa.com  Web: www.orthomedusa.com

1179 18th Place, Vero Beach, Florida, 32960, USA

Book your 
workshop online

“I am absolutely thrilled with the dedication, customer support and care that Orthomed has 
taken with me and by others’ accounts of all their customers. Your company has truly been a 
pleasure to work with over all of my other suppliers.”

Chris Stevens, Dodge City Veterinary Hospital

Visit our website to book your place or to find out more 
about any of our workshops, dates or locations

www.orthomedusa.com
Tel: 772-562-6044     Email: info@orthomedusa.com

Bookings are non-refundable but can be used against any other workshop booking within twelve months

www.orthomedusa.com
www.orthomedusa.com



