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Why—and 
how—to build 
relationships 
with community 
pharmacists 
Veterinarians are keenly 
aware of the errors and 
frustrations that can 
occur when working 
with a retail pharmacy. 
Building relationships with 
pharmacists can improve 
patient outcomes.
By Kate Boatright, VMD, and Lauren 
Forsythe, PharmD, DICVP

If you’ve been in clinical practice for 
more than a few weeks, you’ve probably 
worked with at least 1 retail pharmacy. 

Sometimes providing a script to an 
outside pharmacy is a necessity when your 
practice does not have the medication 
in stock. Other times, a client requests 
a prescription because the medication 
likely costs less at a retail pharmacy. 
According to the American Veterinary 
Medical Association (AVMA), veterinar-
ians should honor all client requests for a 
written prescription.1 

Many clients are unaware of the head-
aches associated with these prescriptions, 
or the errors that may occur when a retail 
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How artificial intelligence 
is improving  

veterinary diagnostics 
The use of deep learning algorithms for diagnostic imaging in 

your practice can improve the care you provide, save money for 
your clinic and clients, and enhance customer satisfaction. 

By Neil Shaw, DVM, DACVIM

Infectious disease  
Exploring the 
pharmacokinetics 
of mefloquine 
in cats



TOGETHER, WE ARE MORE THAN MEDICINE.

PREVICOX® is a registered trademark of Boehringer Ingelheim Animal Health USA Inc. METACAM® is a registered trademark of Boehringer 
Ingelheim Vetmedica GmbH, used under license. ©2020 Boehringer Ingelheim Animal Health USA Inc., Duluth, GA.  US-PET-0434-2020

IMPORTANT SAFETY INFORMATION: METACAM (meloxicam oral suspension) and PREVICOX (firocoxib) Chewable Tablets are for use 
in dogs only. METACAM (meloxicam) Solution for Injection is approved for use in dogs or cats (not indicated for osteoarthritis in cats). 
Repeated use of meloxicam in cats has been associated with acute renal failure and death. Do not administer additional injectable or oral 
meloxicam to cats. As a class, cyclooxygenase inhibitory NSAIDs like METACAM and PREVICOX may be associated with gastrointestinal, 
kidney, or liver side effects. Dogs should be evaluated for pre-existing conditions and currently prescribed medications prior to treatment 
with METACAM or PREVICOX, then monitored regularly while on therapy. Concurrent use with another NSAID, corticosteroid, or nephrotoxic 
medication should be avoided or monitored closely. Please refer to the package insert or product website  for complete product information.

We’ve got the proof on pain.
While others talk about pain management, our pain portfolio  

is proven in more than 20 favorable studies. When you prescribe  
METACAM® (meloxicam) or PREVICOX® (firocoxib) for your post-operative 

(PREVICOX only) and canine osteoarthritis patients, the research stands 
with you, so that you can get your patients back to living the life they love.

Outpatient  Outpatient  
to Outdoorsyto Outdoorsy
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Brief Summary  
NADA 141-219, Approved by FDA

Metacam®

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

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

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

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

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

Warnings: Not for use in humans. Keep this and all medications out of reach of children. Consult a 
physician in case of accidental ingestion by humans. For IV or SQ injectable use in dogs. All dogs should 
undergo a thorough history and physical examination before administering any NSAID. Appropriate 
laboratory testing to establish hematological and serum biochemical baseline data is recommended 
prior to, and periodically during use of any NSAID in dogs.

Owner should be advised to observe their dogs for signs of potential drug toxicity.

Precautions: The safe use of METACAM 5 mg/mL Solution for Injection in dogs younger than 6 months of 
age, dogs used for breeding, or in pregnant or lactating bitches has not been evaluated. Meloxicam is not 
recommended for use in dogs with bleeding disorders, as safety has not been established in dogs with 
these disorders. Safety has not been established for intramuscular (IM) administration in dogs. When 
administering METACAM 5 mg/mL Solution for Injection, use a syringe of appropriate size to ensure 
precise dosing. As a class, cyclo-oxygenase inhibitory NSAIDs may be associated with gastrointestinal, 
renal and hepatic toxicity. Sensitivity to drug-associated adverse events varies with the individual 
patient. Dogs that have experienced adverse reactions from one NSAID may experience adverse 
reactions from another NSAID. Patients at greatest risk for renal toxicity are those that are dehydrated, on 
concomitant diuretic therapy, or those with existing renal, cardiovascular, and/or hepatic dysfunction. 
Concurrent administration of potentially nephrotoxic drugs should be carefully approached. NSAIDs 
may inhibit the prostaglandins that maintain normal homeostatic function. Such anti-prostaglandin 
effects may result in clinically significant disease in patients with underlying or preexisting disease 
that has not been previously diagnosed. Since NSAIDs possess the potential to induce gastrointestinal 
ulcerations and/or perforations, concomitant use with other anti-inflammatory drugs, such as NSAIDs 
or corticosteroids, should be avoided. If additional pain medication is needed after the administration 
of the total daily dose of METACAM Oral Suspension, a non-NSAID or noncorticosteriod class of 
analgesia should be considered. The use of another NSAID is not recommended. Consider appropriate 
washout times when switching from corticosteroid use or from one NSAID to another in dogs. The 
use of concomitantly protein-bound drugs with METACAM 5 mg/mL Solution for Injection has not 
been studied in dogs. Commonly used protein-bound drugs include cardiac, anticonvulsant and 
behavioral medications. The influence of concomitant drugs that may inhibit metabolism of METACAM 
5 mg/mL Solution for Injection has not been evaluated. Drug compatibility should be monitored in 
patients requiring adjunctive therapy. The effect of cyclo-oxygenase inhibition and the potential for 
thromboembolic occurrence or a hypercoagulable state has not been studied.

Adverse Reactions:
Dogs: A field study involving 224 dogs was conducted.1 Based on the results of this study, GI 
abnormalities (vomiting, soft stools, diarrhea, and inappetance) were the most common adverse 
reactions associated with the administration of meloxicam. 

The following adverse reactions are based on post-approval adverse drug event reporting. The 
categories are listed in decreasing order of frequency by body system:

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

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

Information For Dog Owners: Meloxicam, like other NSAIDs, is not free from adverse reactions. Owners 
should be advised of the potential for adverse reactions and be informed of the clinical signs associated 
with NSAID intolerance. Adverse reactions may include vomiting, diarrhea, lethargy, decreased appetite 
and behavioral changes. Dog owners should be advised when their pet has received a meloxicam 
injection. Dog owners should contact their veterinarian immediately if possible adverse reactions are 
observed, and dog owners should be advised to discontinue METACAM therapy.

Effectiveness:
Dogs: The effectiveness of METACAM 5 mg/mL Solution for Injection was demonstrated in a field 
study involving a total of 224 dogs representing various breeds, all diagnosed with osteoarthritis.1 
This placebo-controlled, masked study was conducted for 14 days. Dogs received a subcutaneous 
injection of 0.2 mg/kg METACAM 5 mg/mL Solution for Injection on day 1. The dogs were maintained 
on 0.1 mg/ kg oral meloxicam from days 2 through 14. Variables evaluated by veterinarians included 
lameness, weight-bearing, pain on palpation, and overall improvement. Variables assessed by owners 
included mobility, ability to rise, limping, and overall improvement. 

In this field study, dogs showed clinical improvement with statistical significance after 14 days of 
meloxicam treatment for all variables.

Reference: 1. FOI for NADA 141-219 METACAM (meloxicam) 5 mg/mL Solution for Injection.

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

METACAM® is a registered trademark of Boehringer Ingelheim Vetmedica GmbH, licensed to Boehringer 
Ingelheim Vetmedica, Inc.

601307-07
Revised 08/2014

18490 
06/2018

Brief Summary  
NADA 141-213, Approved by FDA

Metacam®

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

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

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

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

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

Warnings: Not for use in humans. Keep this and all medications out of reach of children. Consult a 
physician in case of accidental ingestion by humans. For oral use in  dogs only.

As with any NSAID all dogs should undergo a thorough history and physical examination before the 
initiation of NSAID therapy. Appropriate laboratory testing to establish hematological and serum 
biochemical baseline data is recommended prior to and periodically during administration. Owner 
should be advised to observe their dog for signs of potential drug toxicity and be given a client 
information sheet about METACAM. 

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

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

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

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

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

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

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

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

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

METACAM® is a registered trademark of Boehringer Ingelheim Vetmedica GmbH, used under license.

601401-08/601413-04/6015161-10/6015268-04 
Revised 07/2016

18490 
06/2018

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

Warning: Repeated use of meloxicam in cats has been associated with acute renal failure and 
death. Do not administer additional injectable or oral meloxicam to cats. See Contraindications, 
Warnings, and Precautions for detailed information.
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Veterinary school applications skyrocket
Preliminary data reveal a whopping 19% increase in application rates 
compared with last year. 
By dvm360® Staff

Applications for veteri-
nary medical colleges 
have been on the rise in 

recent years, averaging about 6% 
to 7% annual growth, but during 
the 2020-2021 admissions cycle 
the number of applicants rose 
by a whopping 19% compared 
with the previous year’s cycle. 
According to preliminary data 
from the American Association 
of Veterinary Medical Colleges 
(AAVMC), 10,273 individuals 
applied for veterinary school 
this year compared with 8645 
last year. The submit rate—the 
number of people who started and 
completed the application process 
through the Veterinary Medical 
College Application Service—also 
increased to 79% from a historical 
average of 72% to 73%. 

Although there is no clear 
explanation for this surge in 
applications, AAVMC says several 
factors may be at play. First, the 
application cycle was longer, 
opening in January this year rather 
than the typical May, and the 
AAVMC has offered more infor-
mational webinars and increased 
communication with applicants.

In addition, the coronavirus 
disease 2019 (COVID-19) 
pandemic has increased public 
awareness about the vital role 
of the veterinary profession in 
zoonotic disease research and 
treatment, including vaccine 
development. Additionally, more 
people spending more time at 
home during the pandemic has 
led to a greater appreciation for 
the human-animal bond and 
a consequent increase in pet 
adoption rates and veterinary 
clinic visits. 

The transcription verification 
process is now complete, and 
AAVMC will release final applica-
tion numbers soon. 
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Brief Summary: Before using PREVICOX, please consult the product insert, a summary of which follows:
Caution: Federal law restricts this drug to use by or on the order of a licensed veterinarian.

Indications: PREVICOX (firocoxib) Chewable Tablets are indicated for the control of pain and inflammation 
associated with osteoarthritis and for the control of postoperative pain and inflammation associated with 
soft-tissue and orthopedic surgery in dogs.
Contraindications: Dogs with known hypersensitivity to firocoxib should not receive PREVICOX.
Warnings: Not for use in humans. Keep this and all medications out of the reach of children. Consult a physician in 
case of accidental ingestion by humans.
For oral use in dogs only. Use of this product at doses above the recommended 2.27 mg/lb (5.0 mg/kg) in 
puppies less than seven months of age has been associated with serious adverse reactions, including 
death (see Animal Safety). Due to tablet sizes and scoring, dogs weighing less than 12.5 lb (5.7 kg) 
cannot be accurately dosed. 
All dogs should undergo a thorough history and physical examination before the initiation of NSAID therapy. 
Appropriate laboratory testing to establish hematological and serum baseline data is recommended prior to and 
periodically during administration of any NSAID. Owners should be advised to observe for signs of potential 
drug toxicity (see Adverse Reactions and Animal Safety) and be given a Client Information Sheet about 
PREVICOX Chewable Tablets. 
For technical assistance or to report suspected adverse events, call 1-877-217-3543. For additional information 
about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDAVETS or http://www.fda.gov/
AnimalVeterinary/SafetyHealth
Precautions: This product cannot be accurately dosed in dogs less than 12.5 pounds in body weight. 
Consider appropriate washout times when switching from one NSAID to another or when switching from 
corticosteroid use to NSAID use.
As a class, cyclooxygenase inhibitory NSAIDs may be associated with renal, gastrointestinal and hepatic toxicity. 
Sensitivity to drug-associated adverse events varies with the individual patient. Dogs that have experienced adverse 
reactions from one NSAID may experience adverse reactions from another NSAID. Patients at greatest risk for adverse 
events are those that are dehydrated, on concomitant diuretic therapy, or those with existing renal, cardiovascular, and/
or hepatic dysfunction. Concurrent administration of potentially nephrotoxic drugs should be carefully approached and 
monitored. NSAIDs may inhibit the prostaglandins that maintain normal homeostatic function. Such anti-prostaglandin 
effects may result in clinically significant disease in patients with underlying or pre-existing disease that has not been 
previously diagnosed. Since NSAIDs possess the potential to produce gastrointestinal ulceration and/or gastrointestinal 
perforation, concomitant use of PREVICOX Chewable Tablets with other anti-inflammatory drugs, such as NSAIDs or 
corticosteroids, should be avoided. The concomitant use of protein-bound drugs with PREVICOX Chewable Tablets has not 
been studied in dogs. Commonly used protein-bound drugs include cardiac, anticonvulsant, and behavioral medications. 
The influence of concomitant drugs that may inhibit the metabolism of PREVICOX Chewable Tablets has not been 
evaluated. Drug compatibility should be monitored in patients requiring adjunctive therapy. If additional pain medication 
is needed after the daily dose of PREVICOX, a non-NSAID class of analgesic may be necessary. Appropriate monitoring 
procedures should be employed during all surgical procedures. Anesthetic drugs may affect renal perfusion, approach 
concomitant use of anesthetics and NSAIDs cautiously. The use of parenteral fluids during surgery should be considered to 
decrease potential renal complications when using NSAIDs perioperatively. The safe use of PREVICOX Chewable Tablets 
in pregnant, lactating or breeding dogs has not been evaluated.
Adverse Reactions:
Osteoarthritis: In controlled field studies, 128 dogs (ages 11 months to 15 years) were evaluated for safety when given 
PREVICOX Chewable Tablets at a dose of 2.27mg/lb (5.0 mg/kg) orally once daily for 30 days. The following adverse 
reactions were observed. Dogs may have experienced more than one of the observed adverse reactions during the study.

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

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

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

Post-Approval Experience (Rev. 2009): The following adverse reactions are based on post-approval adverse 
drug event reporting.  The categories are listed in decreasing order of frequency by body system:
Gastrointestinal: Vomiting, anorexia, diarrhea, melena, gastrointestinal perforation, hematemesis, hematachezia, 
weight loss, gastrointestinal ulceration, peritonitis, abdominal pain, hypersalivation, nausea
Urinary:  Elevated BUN, elevated creatinine, polydypsia, polyuria, hematuria, urinary incontinence, proteinuria, 
kidney failure, azotemia, urinary tract infection
Neurological/Behavioral/Special Sense:  Depression/lethargy, ataxia, seizures, nervousness, confusion, weakness, 
hyperactivity, tremor, paresis, head tilt, nystagmus, mydriasis, aggression, uveitis
Hepatic:  Elevated ALP, elevated ALT, elevated bilirubin, decreased albumin, elevated AST, icterus, decreased or 
increased total protein and globulin, pancreatitis, ascites, liver failure, decreased BUN
Hematological: Anemia, neutrophilia, thrombocytopenia, neutropenia
Cardiovascular/Respiratory: Tachypnea, dyspnea, tachycardia
Dermatologic/Immunologic: Pruritis, fever, alopecia, moist dermatitis, autoimmune hemolytic anemia, facial/muzzle 
edema, urticaria
In some situations, death has been reported as an outcome of the adverse events listed above.
For a complete listing of adverse reactions for firocoxib reported to the CVM see: http://www.fda.gov/downloads/
AnimalVeterinary/SafetyHealth/ProductSafetyInformation/UCM055407.pdf
Information For Dog Owners: PREVICOX, like other drugs of its class, is not free from adverse reactions. Owners 
should be advised of the potential for adverse reactions and be informed of the clinical signs associated with drug 
intolerance. Adverse reactions may include vomiting, diarrhea, decreased appetite, dark or tarry stools, increased 
water consumption, increased urination, pale gums due to anemia, yellowing of gums, skin or white of the eye due 
to jaundice, lethargy, incoordination, seizure, or behavioral changes. Serious adverse reactions associated with 
this drug class can occur without warning and in rare situations result in death (see Adverse Reactions). 
Owners should be advised to discontinue PREVICOX therapy and contact their veterinarian immediately 
if signs of intolerance are observed. The vast majority of patients with drug-related adverse reactions have 
recovered when the signs are recognized, the drug is withdrawn, and veterinary care, if appropriate, is initiated. 
Owners should be advised of the importance of periodic follow up for all dogs during administration of any NSAID.
Effectiveness: Two hundred and forty-nine dogs of various breeds, ranging in age from 11 months to 20 years, and 
weighing 13 to 175 lbs, were randomly administered PREVICOX or an active control drug in two field studies. Dogs 
were assessed for lameness, pain on manipulation, range of motion, joint swelling, and overall improvement in a 
non-inferiority evaluation of PREVICOX compared with the active control. At the study’s end, 87% of the owners rated 
PREVICOX-treated dogs as improved. Eighty-eight percent of dogs treated with PREVICOX were also judged improved 
by the veterinarians. Dogs treated with PREVICOX showed a level of improvement in veterinarian-assessed lameness, 
pain on palpation, range of motion, and owner-assessed improvement that was comparable to the active control. The 
level of improvement in PREVICOX-treated dogs in limb weight bearing on the force plate gait analysis assessment was 
comparable to the active control. In a separate field study, two hundred fifty-eight client-owned dogs of various breeds, 
ranging in age from 10.5 weeks to 16 years and weighing from 7 to 168 lbs, were randomly administered PREVICOX or 
a control (sham-dosed-pilled) for the control of postoperative pain and inflammation associated with soft-tissue surgical 
procedures such as abdominal surgery (e.g., ovariohysterectomy, abdominal cryptorchidectomy, splenectomy, cystotomy) 
or major external surgeries (e.g., mastectomy, skin tumor removal ≤8 cm). The study demonstrated that PREVICOX-
treated dogs had significantly lower need for rescue medication than the control (sham-dosed-pilled) in controlling 
postoperative pain and inflammation associated with soft-surgery. A multi-center field study with 226 client-owned 
dogs of various breeds, and ranging in age from 1 to 11.9 years in the PREVICOX-treated groups and 0.7 to 17 years in 
the control group was conducted. Dogs were randomly assigned to either the PREVICOX or the control (sham-dosed-
pilled) group for the control of postoperative pain and inflammation associated with orthopedic surgery. Surgery to 
repair a ruptured cruciate ligament included the following stabilization procedures: fabellar suture and/or imbrication, 
fibular head transposition, tibial plateau leveling osteotomy (TPLO), and ‘over the top’ technique. The study (n = 220 for 
effectiveness) demonstrated that PREVICOX-treated dogs had significantly lower need for rescue medication than the 
control (sham-dosed-pilled) in controlling postoperative pain and inflammation associated with orthopedic surgery.
Animal Safety: In a targeted animal safety study, firocoxib was administered orally to healthy adult Beagle dogs 
(eight dogs per group) at 5, 15, and 25 mg/kg (1, 3, and 5 times the recommended total daily dose) for 180 days. At 
the indicated dose of 5 mg/kg, there were no treatment-related adverse events. Decreased appetite, vomiting, and 
diarrhea were seen in dogs in all dose groups, including unmedicated controls, although vomiting and diarrhea were 
seen more often in dogs in the 5X dose group. One dog in the 3X dose group was diagnosed with juvenile polyarteritis 
of unknown etiology after exhibiting recurrent episodes of vomiting and diarrhea, lethargy, pain, anorexia, ataxia, 
proprioceptive deficits, decreased albumin levels, decreased and then elevated platelet counts, increased bleeding 
times, and elevated liver enzymes. On histopathologic examination, a mild ileal ulcer was found in one 5X dog. This 
dog also had a decreased serum albumin which returned to normal by study completion. One control and three 5X dogs 
had focal areas of inflammation in the pylorus or small intestine. Vacuolization without inflammatory cell infiltrates was 
noted in the thalamic region of the brain in three control, one 3X, and three 5X dogs. Mean ALP was within the normal 
range for all groups but was greater in the 3X and 5X dose groups than in the control group. Transient decreases in 
serum albumin were seen in multiple animals in the 3X and 5X dose groups, and in one control animal. In a separate 
safety study, firocoxib was administered orally to healthy juvenile (10-13 weeks of age) Beagle dogs at 5, 15, and 25 
mg/kg (1, 3, and 5 times the recommended total daily dose) for 180 days. At the indicated (1X) dose of 5 mg/kg, on 
histopathologic examination, three out of six dogs had minimal periportal hepatic fatty change. On histopathologic 
examination, one control, one 1X, and two 5X dogs had diffuse slight hepatic fatty change. These animals showed 
no clinical signs and had no liver enzyme elevations. In the 3X dose group, one dog was euthanized because of poor 
clinical condition (Day 63). This dog also had a mildly decreased serum albumin. At study completion, out of five 
surviving and clinically normal 3X dogs, three had minimal periportal hepatic fatty change. Of twelve dogs in the 5X 
dose group, one died (Day 82) and three moribund dogs were euthanized (Days 38, 78, and 79) because of anorexia, 
poor weight gain, depression, and in one dog, vomiting. One of the euthanized dogs had ingested a rope toy. Two of 
these 5X dogs had mildly elevated liver enzymes. At necropsy all five of the dogs that died or were euthanized had 
moderate periportal or severe panzonal hepatic fatty change; two had duodenal ulceration; and two had pancreatic 
edema. Of two other clinically normal 5X dogs (out of four euthanized as comparators to the clinically affected dogs), 
one had slight and one had moderate periportal hepatic fatty change. Drug treatment was discontinued for four dogs 
in the 5X group. These dogs survived the remaining 14 weeks of the study. On average, the dogs in the 3X and 5X 
dose groups did not gain as much weight as control dogs. Rate of weight gain was measured (instead of weight loss) 
because these were young growing dogs. Thalamic vacuolation was seen in three of six dogs in the 3X dose group, 
five of twelve dogs in the 5X dose group, and to a lesser degree in two unmedicated controls. Diarrhea was seen in 
all dose groups, including unmedicated controls. In a separate dose tolerance safety study involving a total of six dogs 
(two control dogs and four treated dogs), firocoxib was administered to four healthy adult Beagle dogs at 50 mg/kg (ten 
times the recommended daily dose) for twenty-two days. All dogs survived to the end of the study. Three of the four 
treated dogs developed small intestinal erosion or ulceration. Treated dogs that  developed small intestinal erosion 
or ulceration had a higher incidence of vomiting, diarrhea, and decreased food consumption than control dogs. One 
of these dogs had severe duodenal ulceration, with hepatic fatty change and associated vomiting, diarrhea, anorexia, 
weight loss, ketonuria, and mild elevations in AST and ALT. All four treated dogs exhibited progressively decreasing 
serum albumin that, with the exception of one dog that developed hypoalbuminemia, remained within normal range. 
Mild weight loss also occurred in the treated group. One of the two control dogs and three of the four treated dogs 
exhibited transient increases in ALP that remained within normal range. 

Made in France
Marketed by: Merial, Inc., Duluth, GA 30096-4640, U.S.A.
1-877-217-3543
NADA 141-230, Approved by FDA
Rev. 09-2015

 CHEWABLE TABLETS

Adverse Reactions Seen in U. S. Field Studies

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

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

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

Adverse Reactions Seen in the Orthopedic Surgery
Postoperative Pain Field Study

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

1605761_Pain Ad_DVM360_Nov_Full Pg Trade Ad_10.5x14.indd   31605761_Pain Ad_DVM360_Nov_Full Pg Trade Ad_10.5x14.indd   3 10/19/20   11:46 AM10/19/20   11:46 AM

New comprehensive ringworm panel is 
now available 
Antech’s FastPanel Ringworm PCR test allows veterinarians to diagnose and treat 
ringworm quickly, thus helping to prevent new and secondary infections. 
By dvm360® Staff

Antech Diagnostics (part of Mars 
Veterinary Health) has announced 
the availability of its FastPanel 

Ringworm PCR test, which uses real-
time polymerase chain reaction (PCR) to 
detect the most comprehensive group of 
ringworm-causing fungal organisms in dogs, 
cats, horses, rabbits, and small rodents.

Ringworm treatment can be lengthy and 
expensive, but this new DNA-based test 
offers rapid results (within 1 to 3 business 
days of sample receipt) in addition to high 
sensitivity and specificity, allowing veteri-
narians to accelerate the start of treatment 
and prevent new and secondary infections.

The FastPanel Ringworm PCR test 
detects Microsporum and Trichophyton 
fungal organisms at the genus level and the 
3 the most important species that cause 
ringworm infections in domestic animals: 
Microsporum canis, the Microsporum 
gypseum complex (now Arthroderma 
gypseum, Arthroderma fulvum, Arthroderma 
incurvatum), and the Trichophyton menta-
grophytes complex (now Arthroderma 
benhamiae, Arthroderma vanbreuseghemii). 
Additionally, veterinarians can access 
the test analysis alone or combined with 
dermatophyte culture using the same 
patient sample.

“The No. 1 reason pet owners visit a 
veterinarian is for an itchy pet, and ring-
worm can be the cause,” says Jennifer Ogeer, 
DVM, MSc, MBA, MA, vice president of 
medical affairs at Antech. “For ringworm, 
key opinion leaders recommend PCR testing 
either in combination with dermatophyte 
culture or as a stand-alone diagnostic test 
to confirm infection and determine proper 
treatment. The combination of high diag-
nostic accuracy, fast turnaround time, 
and the option for confirmatory culture 
from the same sample make this particular 
DNA-based test uniquely valuable in 
delivering effective treatment quickly to 
affected animals, a critical factor toward 
safeguarding both animal and human health 
from this challenging-to-treat skin disease.” 

Visit antechdiagnostics.com to learn more 
about this new test. 

NEWS | Industry news
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NEWS | Chairman’s letter 

November is Pet Diabetes 
Month, a time to help spread 
awareness and educate pet 

parents about the signs of diabetes 
in dogs and cats, as well as how to 
manage the disease in their furry 
friends. But it’s not just that. This 
month is also a time for veteri-
nary staff to learn the latest about 
diabetes mellitus diagnosis and 
management best practices. (Check 
out the article on page 30 to brush 
up on your diabetes knowledge.)

Many practices have that 1 veteri-
nary technician who is the guru on 
diabetes mellitus. Ours was Jennifer, 
and she consulted with clients of 
newly diagnosed diabetic pets in 
the exam room. These conversa-
tions involved the family coming 
together to learn about insulin 
administration and at-home blood 
sugar monitoring. 

We all should be a Jennifer in 
our practice. The responsibility for 
client education shouldn’t fall on 
just 1 passionate and knowledgeable 
team member. We need to work as 
team from the very first phone call, 
to a diabetes diagnosis, to follow-
up care. Confusion ensues quickly 

when clients do not receive the same 
message from all team members. 
One doctor may prefer to do a blood 
glucose curve in the hospital, whereas 
another prefers to measure serum 
fructosamine. Associates may be 
passionate about different insulin 
types. Some doctors recommend 
at-home blood glucose monitoring 
frequently while others may recom-
mend using the Keto-Diastix (Bayer). 
Can you imagine the client confusion 
these divergent preferences might 
cause in a 4- to 10-doctor practice? 

This month, why not take the 
time to develop a standard operating 
procedure for diabetes management 
at your veterinary hospital, so that all 
associates send a consistent message 
with regard to treatment, monitoring, 
and rechecks. To ensure unifor-
mity, first create a doctors’ meeting 
to establish a well-defined written 
protocol. That way the support team 
has equal buy-in and greater compli-
ance to execute successful follow-up 
care with your patients. This is also 
a good time to start streamlining 
your nutritional recommendations. 
Instead of 3 or 4 brands of prescrip-
tion foods, recommend just 2 

therapeutic diets and a good book on 
homecooked diets. 

Back to our amazing technician, 
Jen. The strain she felt having to do 
all the diabetes consultations in a 
10-doctor practice was enormous. 
So, we provided a lunch-and-learn so 
the entire hospital could be educated 
on doing this type of consultation. 
I strongly recommend this. Have 
your team write down questions they 
would want answered if they were the 
client. Develop an FAQ handout that 
clients can take home to review later. 
During the lunch-and-learn, provide 
an opportunity for all support staff 
to do a mock diabetes consultation. 
With the rapid adoption of telemedi-
cine, utilize all your team members to 
handle the basic questions clients ask. 

Setting expectations early in the 
diabetic consultation is paramount. 
Not all pet parents can administer 
insulin themselves. Be sure to 
provide clients with options for how 
to assist with this. We have done 
YouTube videos on what to expect 
when your pet has diabetes and 
how to handle insulin. This type of 
video coming from a trusted source 
(your practice) will help ensure 

better compliance and more effec-
tive communication. 

Our patients and clients are all 
unique. To truly help move the 
needle toward better compliance 
with diabetes management, ask 
about clients’ experience with giving 
injections, and talk to them about 
their workday so you can make 
nutritional and insulin adjustments 
as needed. Make sure technicians 
are educated about the Somogyi 
effect, hypoglycemia, and blind-
ness. These conversations could help 
make your time as a veterinarian 
more effective in the exam room 
with the understanding that all 
available scenarios are presented so 
pet parents aren’t surprised with an 
unanticipated hiccup. 

Encourage pet parents to join a 
veterinary-moderated Facebook 
group on diabetic animals. There are 
fantastic resources out there for pet 
parents to feel more confident and 
empowered in making their diabetic 
patients comfortable and ensure a 
strong quality of life! 

—Adam Christman, DVM, MBA
Chief Veterinary Officer

Be a Jennifer
NEWS | From the CVO

W ith the holiday season almost upon 
us, and one of the worst years most 
of us have experienced coming to 

a close, we wanted to take this opportunity to 
thank all of you for your support. Without the 
hundreds of veterinary professionals who have 
provided content for us in 2020—whether on 
our website, in our magazines, or at our virtual 
conferences and other online events—we would 
not have been able to provide the information 
you need to thrive in your veterinary prac-
tice. And despite the upheaval wrought by the 
pandemic, you remain hungry to learn more 
about best clinical and business practices.

Time and again, our authors and speakers 
have delivered practical, high-quality content 
that can be put to use right away. And this 
issue of dvm360® is no exception. Starting on 
the cover, Kate Boatright, VMD, and Lauren 

Forsythe, PharmD, DICVP, share their insight 
on collaborating with retail pharmacists for 
better patient care and improved outcomes, 
including a number of tips to help you estab-
lish productive working relationships with 
pharmacists in your area. On page 20, Neil 
Shaw, DVM, DACVIM, discusses the latest on 
artificial intelligence in veterinary medicine, 
explaining how the use of deep learning algo-
rithms for diagnostic imaging can help improve 
care, save your clients money, and enhance 
your customer service. 

Michael D. Lucroy, DVM, MS, DACVIM 
(oncology), outlines the 3 overlapping spheres 
that must be addressed when managing patients 
with cancer (see page 34). And regular contrib-
utor and Editorial Advisory Board member 
Jan Bellows, DVM, DAVDC, DABVP, FAVD, 
continues his ABCs of veterinary dentistry series 

with an important article about incorporating 
intraoral radiography into your case workflow 
(see page 38). These informative, insightful 
articles and many more await you in this issue.

And, of course, we also offer our heartfelt 
gratitude for all of the veterinary practice 
owners, associates, technicians, practice 
managers, and other team members out there 
for staying strong and continuing to work on 
the front lines to care for the pets we all love 
throughout this unprecedented year. We hope 
that our content—courtesy of your colleagues 
around the world—has informed and inspired 
you, made you think, made you laugh, or in 
some way made your life a little bit easier.

—Mike Hennessy Sr 
Chairman and Founder,  

MJH Life SciencesTM

An attitude of gratitude 
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COMMENTARY

I am originally from the South 
(OK, Texas, but still…), and I 
grew up knowing that people 

with integrity put the safety of 
women and children first. For 
example, when a woman boards 
a full bus, a man likely gets up 
and offers his seat. If it’s raining, 
my husband drops me off at the 
restaurant door and then goes to 
park the car. 

This practice applies not just 
in uncomfortable situations but 
unsafe circumstances as well. 
If the lawn mower is on its last 
legs and the blade may to break 
into smithereens and come flying 
out in all directions, then mom 
is certainly not allowed to mow 
the lawn. Dad cuts the grass until 
the mower is repaired or a new 
one purchased. 

Now, let’s escalate these 
hypothetical situations further. 
If a shooter enters a room, some 
men will instinctively push any 
women and children behind 
them. But what if the person 
enters the room not with a gun 
but coughing, sniffling, and 
clearly suffering from a severe 
respiratory illness? There may 
be no bullets but, in 2020, 
this person is likely perceived 
as a clear and present threat 
to others. 

The topic is currently being 
discussed around supper tables 
across the globe. What if a 
vaccine for SARS-CoV-2, the 
virus that causes coronavirus 
disease 2019 disease (COVID-
19)—a proverbial bullet-proof 
vest—becomes available? Who 
gets to be at the front of the line? 

The idea of women and 
children first is believed to 

have been coined in 1852 when 
the British troop ship HMS 
Birkenhead sank off the coast of 
South Africa. Of the more than 
634 men, women, and children 
on board, only 193 survived 
the disaster, including all of the 
women and children.1 This logic 
doesn’t really translate well to 
pandemics, emerging patho-
gens, and vaccine protocols, 
does it? The question 
remains: Who gets the 
vaccine first when it 
becomes available, and 
who gets it if the supply 
is limited? And who 
decides who is at the 
front of the line?

Unfortunately—or 
fortunately depending 
on your perspective—
only 50% of Americans 
intend to get vaccinated 
for SARS-CoV-2 once 
a vaccine is available.2 
Public misperception 
surrounding the need 
for and safety of vacci-
nation is a real problem 
globally. In 2019, well 
before COVID-19 came 
along, the World Health 
Organization (WHO) listed 
vaccine hesitancy as 1 of the top 
10 major global health threats.3 
With a COVID-19 vaccine 
being developed and brought 
to market at “warp speed,” the 
unknowns about adverse effects 
and overall longevity of efficacy 
are likely to be a huge stumbling 
block to vaccine administration 
to the masses. So, the line may 
not be as long as some think, yet 
the public is still concerned with 
who gets to go first. 

In 1964, the Advisory 
Committee on Immunization 
Practices (ACIP) was chartered 
to provide expert advice and 
recommendations for vaccine 
use in the civilian American 
population to the US Secretary 
of Health and Human Services 
(HHS) and the Centers for 
Disease Control and Prevention 
(CDC).4 Today, the ACIP 

remains a globally respected 
gold standard for guidance on 
childhood immunization sched-
ules, efficacy monitoring (think 
rabies titers) and, of course, 
pandemic priority populations 
for vaccination. 

The HHS secretary appoints 
15 voting members of the ACIP 
following an application process. 
According to the CDC, 14 of 
the members have expertise 
in vaccinology, immunology, 
pediatrics, internal medicine, 

nursing, family medicine, 
virology, public health, infec-
tious diseases, and/or preven-
tive medicine. One member is 
a consumer representative who 
provides perspectives on the 
social and community aspects 
of vaccination.4 All 15 serve as 
volunteers and are joined by 8 
ex-officio committee members 
representing federal agencies 
with immunization program 
responsibilities as well as 30 
more nonvoting members who 
act as liaisons from external 
organizations with immuni-
zation expertise, such as the 
American Medical Association 
and the American Academy 
of Pediatrics. 

According to ACIP, when 
developing recommenda-
tions, the members use an 
explicit evidence-based 
method based on the Grading 
of Recommendations, 
Assessment, Development, 
and Evaluation (GRADE) 
approach.5 In April 2020, amid 
the expanding pandemic, the 
ACIP formed a 41-member 
COVID-19 work group charged 
with preparing for the intro-
duction of safe and effective 
COVID-19 vaccines, reducing 
disease transmission and associ-
ated morbidity and mortality, 
helping to minimize disruptions 
to society and the economy, 
including health care capacity, 
and ensuring equity in vaccine 
allocation and distribution.6,7 

However, a second group has 
been appointed by the National 
Academy of Medicine at the 
direction of top US health offi-
cials to develop a framework to 

Pandemics: Beyond  
“women and children first”
A One Health expert outlines the many factors involved in determining 
who will receive a vaccine and urges us—for the time being—to keep 
calm and mask on.
By Jenifer Chatfield, DVM, DACZM, DACVPM

What if a 
vaccine for 
SARS-CoV-2— 
a proverbial 
bullet-proof 
vest—becomes 
available? Who 
gets to be at the 
front of the line? 
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determine priority for vaccination.8 While 
the appointment of 2 prestigious expert 
panels to assess vaccination priorities could 
prove problematic, it is good to remember 
that both entities serve only to make recom-
mendations and to advise the HHS secretary. 
The task of true decision-making and execu-
tion, once a vaccine is available, rests with 
the secretary alone. 

Despite potential confusion over disparate 
recommendations, the ACIP work group 
recently made public early prioritization 
populations for SARS-CoV-2 vaccination. As 
reported, “…the work group has proposed 
that vaccine priority be given to health care 
personnel, essential workers, adults aged 
65 years and older, long-term care facility 
residents, and persons with high-risk medical 
conditions.”7 This ranking of priority popu-
lations is much more sophisticated than 
women and children. It is based largely on 
the likelihood of exposure, the severity of 
illness, and the transmissibility characteris-
tics of the virus itself. 

It is prudent to remember that a vaccine 
is not yet available. Just as investigators are 
working at warp speed to develop a safe, 
effective vaccine, the virus itself continues 
to spread through community transmis-
sion with many recovering from the disease 
with immunity. It remains to be seen when 
the vaccine will be available and how many 
people in priority populations remain 
without naturally developed antibodies. 

Sound familiar?
If all this sounds a little familiar, it should. 
The ACIP also determined priority vaccina-
tion populations during the (H1N1) 2009 
pandemic. The CDC has extensive infor-
mation available to the public related to 
pandemic influenza response and vaccine 
allocation. The CDC doesn’t play favorites 
with emerging pathogens, but influenza 
surely receives a large amount of respect and 
attention from public health officials,  
especially when compared with emerging 
coronaviruses. Mutagenicity, morbidity and 
mortality rates, transmissibility, and other 
factors combine to demand more attention 
for influenza than coronavirus. However, we 
can rest assured that once a SARS-CoV-2 
vaccine is available, 50% of Americans will 
line up,2 according to population groups 
determined by unelected, appointed experts, 
for a dose of protection from COVID-19 
while only about 38% of the popula-
tion will get a seasonal flu shot that may 
provide cross-protective immunity to novel 
influenzas.9 How encouraging! Estimates 
indicate that for community immunity to 
SARS-CoV-2 to be reached, about 70% of 
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the population must be immune, whether 
through vaccination or natural disease 
recovery.2,10 With about 5.5 million cases 
at the time of writing,11 the United States 
is about 324 million cases short of the 70% 
immunity target. Until the majority of us 
truly trust in science and data, keep calm 
and mask on. 
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Feline “coronavirus” refers to a 
single virus species but either of 
2 pathotypes, distinguished by 

their individual paths of destruction.1 
Feline enteric coronavirus, highly 
contagious via fecal-oral transmis-
sion, is usually asymptomatic but can 
cause mild diarrhea. Feline infectious 
peritonitis (FIP), on the other hand, is 
immune mediated and usually fatal. 

The effusive (wet) form of FIP 
typically causes death days to weeks 
after onset of clinical signs. The 
noneffusive (dry) form usually kills in 
weeks to months.2 There are occa-
sional survivors,3 despite limited 
treatment options. 

Feline calicivirus, a common cause 
of upper respiratory tract disease 
and oral ulceration in cats, can occur 
in highly virulent forms that have 
recently kicked off outbreaks of often 
fatal systemic disease.4 Like FIP, feline 
calicivirus has outrun attempts to 
harness it with antivirals.

The promise of mefloquine?
These therapeutic voids underscore 
the need to investigate whether the 
2 viruses fall under the treatment 

umbrella of other types of existing 
antimicrobials. The human antima-
laria drug mefloquine was shown to 
suppress viral load of feline corona-
virus in infected feline kidney cells in 
vitro, without cytotoxic effects.5 

Previous studies evaluating 
the hepatic clearance of meflo-
quine in cats found no evidence of 
delayed elimination. Plasma protein 
binding, they found, is about 99% 
in both healthy and FIP-infected 
cats.6 Pharmacokinetic data on 
mefloquine is available for human 
adults and infants, as well as dogs,7 
but little information is available 
for cats.

To assess the antiviral potential 
of mefloquine in cats, its pharma-
cokinetic profile is prerequisite for 
developing a dosage plan. Researchers 
at the University of Sydney School 
of Veterinary Science investigated 
the pharmacokinetics of mefloquine 
in clinically healthy cats dosed at 
62.5 mg twice weekly, for a total 
of 4 doses. The recently published 
study8 also documented changes 
in hematologic, biochemical, and 
physiologic parameters. 

Measuring mefloquine 
in the blood
Seven healthy adult cats, ranging in 
age from 3 to 7 years with an average 
weight of 5.4 kg, were recruited from 
an animal research facility. Cats 
were housed individually and dosed 
orally with mefloquine 62.5 mg (one-
quarter of a 250-mg tablet) on days 
0, 4 (96 hours), 7 (168 hours), and 10 
(240 hours). The first dose was admin-
istered without food; subsequent 
doses were given with food. The cats 
were monitored for adverse reactions 
for 2 hours after dosing and then 
observed for 14 days. 

To determine mefloquine plasma 
concentrations, the investigators 
collected serial blood samples into 
lithium heparin tubes from anesthe-
tized cats at 0 (pretreatment), 1, 2, 
4, 8, 12, 24, 48, 96, 168, 240, and 336 
hours after drug administration. On 
mefloquine administration days 4, 7, 
and 10, blood samples were collected 
prior to dosing. 

Mefloquine concentrations were 
measured by high-pressure liquid 
chromatography. Several data points 
were calculated, including peak 

plasma concentration (Cmax), time to 
reach Cmax (Tmax), elimination half-
life, apparent volume of distribution, 
and apparent clearance. 

Two cats were excluded from 
statistical analysis due to vomiting, 
and a third was excluded because of 
outlier results. Hematology and serum 
biochemistry values were obtained for 
6 cats at 0 (pretreatment), 168, and 
336 hours. 

Once in the body… 
The first dose of mefloquine produced 
an average Cmax of 2.71 µg/ml at 
15 hours (Tmax). Spikes in meflo-
quine plasma concentrations occurred 
at 168, 240, and 336 hours. The 
overall highest plasma concentrations 
(4.06 µg) occurred at 240 hours. The 
apparent mean volume of distribu-
tion was found to be 17.4 L/kg, the 
apparent systemic clearance was 
0.060 L/hr.kg (0-96 hours), and the 
elimination half-life—based on 24- to 
96-hour time points—was 9.3 days 
(224 hours). 

Hematology results were unre-
markable for all 6 cats evaluated. 
Serum biochemistry data showed 

Exploring human drug 
for feline coronavirus
To set the stage for probing the human 
antimalaria drug mefloquine as an 
agent for combatting feline corona- and 
caliciviruses, researchers map out its 
pharmacokinetic profile in cats. 
By Joan Capuzzi, VMD

NEWS | Infectious disease
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mild increases in serum symmetric 
dimethylarginine (SDMA) at 168 and 
336 hours, but creatinine concen-
trations did not rise significantly. 
Three cats had elevated liver param-
eters pretreatment, which in 1 cat 
continued to rise during the study. 

Although 2 cats vomited on the first 
administration of mefloquine, 1 was 
able to continue the study by being 
dosed with food. All other cats toler-
ated the medication well, as the last 
3 doses were administered with food. 

Antimalarials as antivirals
The only reported use of mefloquine 
in animals is as an anti-malarial 
for raptors and penguins.9 In vitro, 
however, antiviral activity has been 
demonstrated against feline corona-
virus,5 feline calicivirus,10 pangolin 
coronavirus,11 and—in people—
dengue type 2 and Zika viruses.12

The oral bioavailability of meflo-
quine in dogs was found to average 
78%,7 and peak plasma concentrations 
in humans were reached at a mean 
of 17.6 hours.13 The current study 
found a Tmax of 15 hours, compa-
rable to that in people. Also similar 
in people14 and the study cats was the 
apparent mean volume of distribu-
tion (17.4 and 19.2 L/kg in cats and 
humans, respectively). The apparent 
systemic clearance was more brisk 
in cats (0.060 L/h/kg) than in people 
(0.026 L/h/kg), and the corresponding 
elimination half-life sooner, at 9.3 days 
in cats vs 20 days in humans. 

Food may enhance oral absorp-
tion of mefloquine, as mean plasma 
concentration was higher when the 
drug was administered with food 
(4.06 µg/ml) than without (2.71 µg/
ml). This difference could also be at 
least partly explained by the cumula-
tive effect of multiple dosings that had 
occurred prior to the higher reading. 

Given that previous research has 
shown inhibition of both feline coro-
navirus biotypes when mefloquine 
is dosed at 10 µM (Cmax, 3.78 µg/
ml),5 the Cmax peak of 2.71 µg/ml 
reached in the current study following 
the initial dose of about 12.5 mg/kg 
suggests that either dosing with food 
or using a higher dose might better 
achieve the desired inhibitory effect. 

Other antimalarials also show 
potential for treating feline corona-
virus. Chloroquine has shown an 
inhibitory effect against FIP virus 

replication, as well as anti-inflam-
matory potency in vitro.15 It also 
improved clinical signs in cats experi-
mentally infected with FIP, although it 
increased their serum alanine amino-
transferase (ALT). While mefloquine 
did not increase ALT levels this study, 
its potency against cats with FIP 
remains to be seen.

Mefloquine’s other cousin, 
hydroxychloroquine, which has 
been investigated for treating people 
with SARS-CoV-2 (the virus that 
causes coronavirus disease 2019),16 
has shown in vitro antiviral activity 
against FIP virus when used with 
recombinant feline interferon-ω.17 

Addressing the gaps
The main limitations of this study 
were the small number of cats 
included and the short duration for 
which they were observed for adverse 
effects. Also, only healthy cats were 
used, but mefloquine pharmacoki-
netics may differ between healthy and 
FIP-infected cats due to the prepon-
derance of acute phase proteins in 
the latter. 

Another limitation was the blood 
collection protocol used. Anesthetic 
drugs were given prior to blood 
collections. It is not possible to sepa-
rate out their potential contribution 
to rising SDMA levels, which can 
signal early kidney compromise, from 
possible renal impacts of mefloquine. 

Hepatic effects were also a little 
unclear, as 3 of the cats had elevated 
liver enzymes before treatment. 
Nevertheless, no significant increases 
in liver enzymes occurred following 
mefloquine administration. 

Despite these constraints, this study 
establishes preliminary data for the 
pharmacokinetic profile of mefloquine 
in cats, and serves as a springboard 
for planning clinical trials of meflo-
quine in those with feline coronavirus 
and calicivirus. 
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Zoetis announces 2020 American Humane Hero 
Veterinarian and Hero Veterinary Nurse Awards
The awards honor those who are making a difference for animals 
through their work.
By dvm360® Staff

Zoetis Petcare has announced 
the winners of the 2020 
American Humane Hero 

Veterinarian and Veterinary Nurse 
Awards. This year’s recipient are 
Katherine Polak, DVM, of Boston, 
Massachusetts, and Julie Nettifee, 
BS, RVT, VTS (Neurology), of 
Raleigh, North Carolina. 

The awards, now in their 7th 
year, honor veterinary profes-
sionals who dedicate their 
lives to making a difference in 
the lives of animals through 
outstanding care. The winners 
were announced on the Hallmark 
Channel last month. 

“We are honored to recognize 
2 outstanding veterinary profes-
sionals who go above and beyond 
to provide essential veterinary 
care to animals in need across 
the country and internation-
ally,” says Tara Bidgood, DVM, 
PhD, DACVCP, executive 
director of veterinary profes-
sional services at Zoetis Petcare, in 
the announcement.

Polak specializes in shelter medi-
cine and has dedicated her life to 
animal welfare around the world, 
including managing multiple stray 
animal care programs in Southeast 
Asia. Cats Matter Too in Vietnam 

provides veterinary care for thou-
sands of cats and educates local 
children. As medical director of 
Soi Dog Foundation in Thailand, 
she helped train local veterinarians 
and founded a program in Bangkok 
that neuters more than 80,000 dogs 
a year. Polak also teaches in the 
Maddie’s Online Shelter Medicine 
program at the University of 
Florida, and conceived and 
co-edited Field Manual for Small 
Animal Medicine, a textbook for 
veterinarians working in areas with 
limited resources. 

Nettifee has a long history of 
animal shelter, rescue, and wildlife 

work. While volunteering on the 
East Coast after a hurricane, she 
befriended an elderly couple whose 
house had been destroyed. When 
Nettifee learned that they had 
lost 1 of their 2 dogs in the move 
to temporary housing, she drove 
the couple an hour back to where 
they had last seen their dog and 
helped them look. After searching 
for hours, Nettifee found the dog 
and reunited the family. In addition 
to being a Good Samaritan, she 
fosters stray pets and helps them 
find forever homes.

To learn more about the awards, 
visit americanhumane.org. 

PetSmart Charities commits  
$2.1 million to assist at-risk pet parents
Grants are being distributed to animal welfare organizations 
and social services agencies throughout North America to 
help pet owners experiencing domestic abuse and other crises 
heightened by the pandemic.
By dvm360® Staff

In honor of Domestic Violence 
Awareness Month, PetSmart 
Charities announced in October 

its commitment of $2.1 million 
toward keeping domestic violence 
survivors and other at-risk indi-
viduals together with their pets 
during these unprecedented times. 
The funding is earmarked largely 
for pet-friendly domestic violence 
shelters, pet deposits for pet-friendly 
housing, emergency pet boarding, and 
other initiatives. 

While quarantine protocols are 
designed to protect the public from 
spreading coronavirus disease 2019 
(COVID-19), they have also left 
many victims of domestic violence 
trapped with their abusers. An esti-
mated 20 people suffer from abuse 
per minute in the United States,1 

a number that is likely now much 
higher due to COVID-19. And with 
as few as 10% of domestic violence 
shelters accepting pets,2 many survi-
vors are faced with heartbreaking 

and dangerous decisions. In fact, 
nearly half of all domestic violence 
victims remain in abusive relation-
ships because they fear what may 
happen to their pet if the animal is 
left behind.2 

“Not only are pets a common 
reason why victims delay leaving their 
abusers, animal abuse is often the 
first indicator of domestic violence 
within a household,” says PetSmart 
Charities President Aimee Gilbreath. 
“As an Arizona-based organization, 

we’re proud to not only support 
our community, but communi-
ties across the US and Canada to 
provide resources that bridge the 
gap to a safer environment for both 
people and pets—especially during 
the pandemic.”

PetSmart Charities has adminis-
tered grants to various organizations 
throughout North America, including 
Street Outreach Animal Response in 
Indianapolis, Harbor House in Florida, 
Urban Resource Institute in New York 
City, and Nellie’s Shelter, Education & 
Advocacy in Toronto. To learn more, 
visit petsmartcharities.org. 

REFERENCES
1. What is intimate partner physical abuse? 

National Coalition Against Domestic 
Violence. Accessed October 26, 2020. 
https://assets.speakcdn.com/assets/2497/
domestic_violence_and_physical_abuse_
ncadv.pdf

2. Did you know? Purina Purple Leash Project. 
Accessed October 26, 2020. www.purina.
com/about-purina/purple-leash-project/
the-issue



 dvm360.com  |  November 2020  |  17

Your go-to  
for fighting  
Pseudomonas  
ear infections

NON-IRRITATING

DEEP-REACHING ACTION

Only Baytril® Otic (enrofloxacin/silver sulfadiazine) Emulsion  
fights Pseudomonas with two mechanisms of action.  

Stock Baytril® Otic for your toughest otitis externa cases.

SILVER  
SULFADIAZINE

• Attacks on the outside
• Breaks down cell walls/membranes
• Effective against Gram (+) cocci, 

Gram (–) rods and budding yeast

ENROFLOXACIN

• Attacks on the inside
• Destroys bacterial DNA
• Effective against  

Gram (+) cocci  
and Gram (–) rods

CAUTION: Available only from a licensed veterinarian. Federal law prohibits the extra-label use of this drug in food-producing animals.
PRECAUTIONS: The safe use of Baytril® Otic in dogs used for breeding purposes, during pregnancy, or in lactating bitches has not been evaluated. 
The use of Baytril® Otic in dogs with perforated tympanic membranes has not been evaluated. Therefore, the integrity of the tympanic membrane 
should be evaluated before administering this product. If hearing or vestibular dysfunction is noted during the course of treatment, discontinue 
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HUMAN WARNINGS:
Not for human use. Keep out of the reach of children. Avoid contact with eyes. In case of contact, 
immediately flush eyes with copious amounts of water for 15 minutes. In case of dermal contact, wash 
skin with soap and water. Consult a physician if irritation develops or persists following ocular or dermal 
exposures. Individuals with a history of hypersensitivity to quinolone compounds or antibacterials should 
avoid handling this product. In humans, there is a risk of user photosensitization within a few hours after 
excessive exposure to quinolones. If excessive accidental exposure occurs, avoid direct sunlight.
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The use of Baytril® Otic in dogs with perforated tympanic membranes has not been evaluated. Therefore, 
the integrity of the tympanic membrane should be evaluated before administering this product. If hearing 
or vestibular dysfunction is noted during the course of treatment, discontinue use of Baytril® Otic.
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stimulation which may lead to convulsive seizures.
Quinolone-class drugs have been associated with cartilage erosions in weightbearing joints and other 
forms of arthropathy in immature animals of various species.
The safe use of Baytril® Otic in dogs used for breeding purposes, during pregnancy, or in lactating 
bitches, has not been evaluated.

ADVERSE REACTIONS:
During clinical trials, 2 of 113 (1.7%) dogs exhibited reactions that may have resulted from treatment with 
Baytril® Otic. Both cases displayed local hypersensitivity responses of the aural epithelium to some 
component within the Baytril® Otic formulation. The reactions were characterized by acute inflammation 
of the ear canal and pinna.
For medical emergencies or to report adverse reactions, call 1-800-422-9874. For customer service or to 
obtain product information, including Material Safety Data Sheet, call 1-800-633-3796.
SAFETY:
General Safety Study:
In a target animal safety study, Baytril® Otic was administered in both ears of 24 clinically normal beagle 
dogs at either recommended or exaggerated dosages: 10, 30 or 50 drops applied twice daily for 42 
consecutive days. A control group of 8 beagle dogs was treated by administering 50 drops of vehicle in 
one ear twice daily for 42 consecutive days, with the contralateral ear untreated. Erythema was noted in 
all groups, including both treated and untreated ears in the controls, which resolved following termination 
of treatment.
Oral Safety Study:
In order to test safety in case of ingestion, Baytril® Otic was administered, twice daily for 14 consecutive 
days, to the dorsum of the tongue and to the left buccal mucosa of 6 clinically normal dogs. No adverse 
local or systemic reactions were reported.
DOSAGE AND ADMINISTRATION:
Shake well before each use.
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of Baytril® Otic to coat the aural lesions and the external auditory canal. As a general guide, administer 
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distribution of the medication throughout the external ear canal. Apply twice daily for a duration of up to 
14 days.
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(enrofloxacin/silver sulfadiazine)

Antibacterial-Antimycotic Emulsion
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Caution: Federal (U.S.A.) Law restricts this drug to use by or on the order of a licensed veterinarian.

 Federal law prohibits the extralabel use of this drug in food-producing animals.

PRODUCT DESCRIPTION:
Each milliliter of Baytril® Otic contains: enrofloxacin 5 mg (0.5% w/v), silver sulfadiazine (SSD) 10 mg 
(1.0% w/v), benzyl alcohol (as a preservative) and cetylstearyl alcohol (as a stabilizer) in a neutral oil and 
purified water emulsion. The active ingredients are delivered via a physiological carrier (a nonirritating 
emulsion).

CHEMICAL NOMENCLATURE AND STRUCTURE:
Enrofloxacin
 1-Cyclopropyl-7-(4-ethyl-1-piperazinyl)-6-fluoro-1, 4-dihydro-4-oxo-3-quinolinecarboxylic acid.

Silver Sulfadiazine
 Benzenesulfonamide, 4-amino-N-2-pyrimidinyl-monosilver

ACTIONS:
Enrofloxacin, a 4-fluoroquinolone compound, is bactericidal with activity against a broad spectrum of both 
Gram negative and Gram positive bacteria. Fluoroquinolones elicit their bactericidal activities through 
interactions with two intracellular enzymes, DNA gyrase (DNA topoisomerase II) and DNA topoisomerase 
IV, which are essential for bacterial DNA transcription, synthesis and replication. It is believed that fluoro- 
quinolones actively bind with bacterial DNA:ENZYME complexes and thereby inhibit the essential 
processes catalyzed by the enzymes (DNA supercoiling and chromosomal decatenation).1 The ultimate 
outcome of the fluoroquinolone intervention is DNA fragmentation and bacterial cell death.2,3

Silver sulfadiazine (SSD) is synthesized from silver nitrate and sodium sulfadiazine.4 This compound has 
a wide spectrum of antimicrobial activity against Gram negative and Gram positive bacteria and is also an 
effective antimycotic.5,6 SSD suppresses microbial growth through inhibition of DNA replication and  
modification of the cell membrane.
MICROBIOLOGY:
In clinical field trials, Baytril® Otic demonstrated elimination or reduction of clinical signs associated with 
otitis externa and in vitro activity against cultured organisms. Baytril® Otic is effective when used as a 
treatment for canine otitis externa associated with one or more of the following organisms: Malassezia 
pachydermatis, coagulase-positive Staphylococcus spp., Pseudomonas aeruginosa, Enterobacter spp., 
Proteus mirabilis, Streptococci spp., Aeromonas hydrophila, Aspergillus spp., Klebsiella pneumoniae, and 
Candida albicans.
In vitro assays, such as disk-diffusion and agar/broth-dilution, are used to determine the susceptibilities 
of microbes to antimicrobial therapies. Results of agar/broth-dilution assays are reported as a Minimal 
Inhibitory Concentration (MIC) which represents the lowest antimicrobial concentration, expressed in 
μg/mL, capable of inhibiting the growth of a pathogenic microorganism. MICs are used in conjunction 
with pharmacokinetics to predict the in vivo efficacy of systemically administered antimicrobials. Topical 
administration of Baytril® Otic to an exudate and debris-free canal, however, will generally result in local 
antimicrobial concentrations that greatly exceed serum and tissue levels resulting from systemic therapy. 
Therefore, when using Baytril® Otic as a treatment for canine otitis externa, interpret susceptibility data 
cautiously.
INDICATIONS:
Baytril® Otic is indicated as a treatment for canine otitis externa complicated by bacterial and fungal 
organisms susceptible to enrofloxacin and/or silver sulfadiazine (see Microbiology section).
EFFECTIVENESS:
Due to its combination of active ingredients, Baytril® Otic provides antimicrobial therapy against bacteria 
and fungi (which includes yeast) commonly encountered in cases of canine otitis externa.

The effectiveness of Baytril® Otic was evaluated in a controlled, double-blind, multi-site clinical trial. One 
hundred and sixty-nine dogs (n=169), with naturally occurring active otitis externa participated in the 
study. The presence of active disease was verified by aural cytology, microbial culture and otoscopy/clinical 
scoring. Qualified cases were randomly assigned to either Baytril Otic treatment (n=113) or to a comparable 
placebo-based regimen (n=56). Treatments were administered twice daily for up to 14 days. Assessment of 
effectiveness was based on continued resolution of clinical signs 3 to 4 days following administration of the 
last dose.
At study conclusion, Baytril® Otic was found to be a significantly more effective treatment for canine 
otitis externa than the placebo regimen. Based on the scoring system used to assess treatment response, 
therapeutic success occurred in 67% of Baytril® Otic-treated infections compared to 14% with placebo 
(r-value2 0.001) after 14 days of treatment.
CONTRAINDICATIONS:
Baytril® Otic is contraindicated in dogs with suspected or known hypersensitivity to quinolones and/or 
sulfonamides.
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pharmacy fills a veterinary prescrip-
tion. In 2012, the Oregon Veterinary 
Medical Association released the 
results of a survey investigating 
outcomes when veterinarians scripted 
medications to both online and 
brick-and-mortar retail pharmacies. 
Of the veterinarians surveyed, 35% 
had experienced an instance in which 
a retail or online pharmacy changed 
a prescribed dose or changed the 
medication itself without contacting 
the prescribing veterinarian, with 
16.5% reporting that these changes 
led to adverse effects for the patient.2 
Understanding why these problems 
arise and building relationships with 
pharmacists in your community can 
help improve patient outcomes.

Why conflicts arise 
between veterinarians 
and pharmacists
Just as veterinarians are bound by 
ethical and legal obligations that 
govern the practice of veterinary 
medicine, pharmacists have profes-
sional requirements with which they 
must comply. Pharmacists are legally 
required to verify the accuracy and 
validity of each prescription they fill, 
and to advise clients about potential 
side effects and drug interactions. For 
medications intended for people, this is 
simple to do because pharmacists have 
the knowledge and resources to fulfill 
these requirements. Unfortunately, 
pharmacists do not receive training 
in veterinary pharmacology as part 
of their core curriculum. This lack 
of training opens the door for error 
because for some drugs large differ-
ences exist between humans and 
animals with regard to dosing and  
side effects.  

Although it is easy to say that phar-
macists should receive more educa-
tion and have access to veterinary 
pharmacology resources, making this 
a reality is not so simple. The AVMA 
and National Association of Boards of 
Pharmacy (NABP) worked together 
to increase awareness of the problems 
for both veterinarians and pharma-
cists and encourage the addition of 
veterinary pharmacology education to 
pharmacy school curricula.3,4 

The NABP also modified its model 
practice act to add a requirement that 
a veterinary drug reference be avail-
able in any pharmacy that dispenses 
veterinary medications.4 To date, only 

a handful of states have implemented 
this recommendation. If you are in a 
state that does not currently require 
a veterinary drug reference to be on 
hand in pharmacies filling pet medica-
tion prescriptions, consider reaching 
out to your state veterinary medical 
association. Encourage them to start a 
conversation with the state pharmacy 
board and advocate for this change.

Tips for building working 
relationships with 
community pharmacists
The results of a recent survey of 
veterinarians and pharmacists in 
Ohio showed that members of both 
professions felt that interprofes-
sional collaboration was important to 
optimizing outcomes for veterinary 
patients.5 Sometimes, veterinarians 
become overwhelmed when working 
with pharmacies, developing a negative 
outlook on collaboration because of 
previous experiences. Here are several 
ways you can establish productive 
working relationships with pharmacists 
in your area:

 • Open the lines of communica-
tion with local pharmacies by 
visiting them or sending a letter 
(the AVMA has a sample letter 
available at avma.org/model-letter-
pharmacists). Introduce your-
self and express your desire to 
work with the pharmacy for 
the best possible veterinary 
patient outcomes. Encourage the 
pharmacy team to contact you 
with any questions regarding 
pet prescriptions.

 • Donate a copy of your favorite 
veterinary drug reference to your 
local pharmacy. Doing so may 
decrease the number of phone 
calls you receive from pharmacists 
regarding prescriptions.

 • Provide handouts for pharmacists 
that can serve as a quick refer-
ence guide on common toxins 
(eg, xylitol, acetaminophen) and 
prescription concerns (eg, changes 
in insulin type, thyroid 
medication doses).

 • Maintain patience when phar-
macists call with questions. 
Use these conversations as a 
chance to educate pharma-
cists and encourage them to 
continue calling.

 • Educate pharmacies about identifi-
cation numbers. Many pharmacies 

will call asking for a national 
provider identifier (NPI) or Drug 
Enforcement Agency (DEA) 
number to fill a prescription. (The 
NPI is an identification number 
used for Medicaid patients.) 
Instead of saying “I don’t have an 
NPI number, and I won’t provide 
a DEA number for noncontrolled 
substances,” consider letting the 
pharmacist know why you don’t 
have an NPI and that the DEA 
opposes the use of a DEA number 
for identification purposes.6

 • Always provide clear prescriptions. 
Written prescriptions are the best 
way to reduce miscommunication. 
Typed prescriptions are preferred, 
but legible, hand-written prescrip-
tions are acceptable. Write out 
the entire prescription and avoid 
using abbreviations such as SID 
(once daily), which are not used 
in human medicine. Specify “no 
substitutions” when applicable, 
and write “must not contain 
xylitol” when prescribing suspen-
sions, orally disintegrating tablets, 
and human chewable tablets.

 • Reach out to local phar-
macy groups or schools and 
offer to provide a lecture on 
veterinary prescriptions.

Even with relationship building and 
improved education, errors may still 
occur. In these cases, it is important to 
reach out to the pharmacy to advise 
them of the error and discuss how to 
avoid it in the future. Additionally, 
errors can be reported to both the 
AVMA and the state pharmacy board.

The bottom line
Ultimately, it will take veterinarians 
and pharmacists working together 
to improve the situation and prevent 
errors. Problems with pharmacies are 
common and frustrating for veteri-
nary teams, but we encourage veteri-
narians to take the first step toward 
bettering working relationships. 
Neither the veterinarian nor the phar-
macist wants to see a patient harmed, 
but it is only by working together that 
we can reduce conflict and maximize 
patient safety. 

Kate Boatright, VMD, a 2013 graduate 
of the University of Pennsylvania, is 
an associate veterinarian and free-
lance speaker and author in western 

Pennsylvania. She is actively involved 
in organized veterinary medicine at the 
local, state, and national levels and is a 
former national officer of the Veterinary 
Business Management Association.

Lauren Forsythe, PharmD, DICVP, is 
a licensed pharmacist who is board 
certified in veterinary pharmacy. She 
has worked in retail pharmacy and 
currently supervises the pharmacy at 
the Veterinary Teaching Hospital at 
the University of Illinois.

rEFErENCES
1. Principles of veterinary medical ethics 

of the AVMA. American Veterinary 
Medical Association. August 2019. 
Accessed October 3, 2020. www.avma.
org/resources-tools/avma-policies/
principles-veterinary-medical-ethics-avma 

2. Kolb G. Veterinary prescriptions & retail 
pharmacies summary of membership survey. 
Oregon Veterinary Medical Association. 
September 2012. Accessed October 3, 
2020. www.ftc.gov/sites/default/files/
documents/public_comments/request-
comments-and-announcement-workshop-
pet-medications-issues-project-no.
p121201-560891-00569/560891-00569-
84588.pdf  

3. Regulators and stakeholders explore means 
to support safe dispensing of pet medica-
tions by community pharmacies. Newslett 
NABP. 2013;42(7):145-147. 

4. Updated Model Act Available; Amended 
Language Addresses Timely Pharmacy 
Practice Topics. Newsletter NABP 
44(8):157-158.

5. Fredrickson ME, Terlizzi H, Horne RL, 
Dannemiller S. The role of the community 
pharmacist in veterinary patient care: a 
cross-sectional study of pharmacist and 
veterinarian viewpoints. Pharm Pract 
(Granada). 2020;18(3):1928. https://doi.
org/10.18549/PharmPract.2020.3.1928 

6. Inappropriate requests for Drug 
Enforcement Agency (DEA) registra-
tion numbers. American Veterinary 
Medical Association. Accessed October 
3, 2020. www.avma.org/resources-tools/
avma-policies/inappropriate-requests-
drug-enforcement-administration-dea-
registration-numbers 

For more information
The AVMA’s Pharmacy and 
Prescription Resource Center 
offers detailed information 
about reducing prescription 
errors, writing prescriptions, 
compounding, pharmacy 
complaints, e-prescribing, 
clients education and more. 
Visit avma.org/resources-
tools/animal-health-and-
welfare/animal-health/
pharmacy.

To report a pharmacy error 
to the AVMA, visit avma.org/
sites/default/files/resources/
complaint_form.pdf.
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Artificial intelligence (AI) 
has been employed in 
medical practice for 

several years, with applications 
sprouting up across specialties for 
nearly every aspect of care. One 
of the latest and potentially most 
beneficial uses of AI in medicine 
revolves around deep learning 
algorithms for diagnostic radi-
ology. These types of AI systems 
are being used widely during 
the coronavirus disease 2019 
(COVID-19) pandemic, as they 
have been shown to outperform 
senior radiologists in identifying 
patients with COVID-19 based 
on thoracic imaging results.1 

Although the value of 
computer-based systems in 
medicine has been recognized 
for decades, with medical 
diagnostic decision support 
systems ubiquitous by the 
1990s, veterinary medicine 
has only recently begun 
utilizing AI for diagnostic 
purposes.2-4 As is the case 
with many other areas of 
technological innovation, the 
drive for emerging AI applica-
tions in veterinary medical 
imaging derives largely from 
a desire among veterinar-
ians and their clients for 
improved efficiency.

Filling the gaps
Imaging is an important 
component of veterinary 
medicine, providing essential 
information for routine preven-
tion and evaluating illness and 
injury. Given that the demand 
for veterinary radiologists 
outstrips the ability for these 
radiologists to provide services, 
critical diagnostic results are 
often delayed, precluding 
prompt treatment.5 This scar-
city of relevant resources also 
threatens to diminish the use 
of powerful imaging tools due 
to a lack of ability to interpret 
results in a timely manner.

While teleradiology has 
addressed these underutiliza-
tion and inefficiency issues to 
some extent by enabling clini-
cians to share images rapidly 
with specialists, the ultimate 
value of teleradiology is still 
limited by the availability of 
those specialists.6 In other 
words, the workflow bottleneck 
currently exists not at the point 
of getting images into the hands 
of radiologists but rather at the 
point of image analysis. 

The most effective solutions 
for imaging-related gaps in 
care will intervene at this vital 
juncture, enhancing the speed 

Technology
> Continued from cover 

How artificial intelligence 
is improving veterinary 
diagnostics 
The use of deep learning algorithms for diagnostic imaging in your practice 
can improve the care you provide, save money for your clinic and clients, and 
enhance customer satisfaction. 
By Neil Shaw, DVM, DACVIM
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with which we can process and 
interpret images. Deep learning 
applications are now providing 
veterinarians with precisely this 
capability through software 
systems that integrate seam-
lessly into clinical workflows.

benefits of faster 
diagnosis 
One significant change in 
veterinary medicine in recent 
years—for which there is 
no formal training—is the 
dramatic shift in consumer 
expectations. As McKinsey & 
Company reported in 2015, 
the sharp focus by non–health 
care industries on customer 
experience and satisfaction 
has altered what consumers 
expect from their health care 
providers.7 Rather than merely 
looking to us for our medical 
expertise, our clients now 
want what they perceive to 
be superior customer service, 
which includes increased speed, 
convenience and, when possible, 
cost savings. To be consid-
ered an excellent veterinarian 
requires that we provide our 
clients with rapid diagnoses 
that quickly clarify the health 
status of their pets. Importantly, 
there is demand not only for 
faster diagnoses but also for less 
expensive ones.8 

With new AI applications 
for radiology, we can give our 
clients what they expect: faster 
answers at lower costs. While 
AI provides rapid insights, it 
can also circumvent the need 
for costly specialists, particu-
larly in cases where it can help 
rule out complex disease or 
injury. Rather than having to 
wait on a specialist and pay 
specialists’ fees, we can instead 
incorporate AI into our prac-
tices while maintaining the 
ability to connect with special-
ists in complex cases where 
specialized human knowledge 
or opinion may add signifi-
cant value. In so doing, we can 
improve the care we provide, 
save on costs for ourselves 
and our clients, and enhance 
customer satisfaction. 

Augmenting 
specialists’ skills and 
improving care 
Although initial AI applications 
in medicine proved inferior to 
humans in performance, newer 
deep learning algorithms match 
and even surpass human capa-
bilities.6 Because deep learning 
algorithms can essentially view 
and retain enormous data sets of 
images, they can learn to identify 
patterns that may elude humans. 

A recent study evaluating 
a deep learning algorithm’s 
ability to distinguish between 
meningeal-based and intra-axial 
lesions in dogs using magnetic 

resonance imaging findings—a 
task often deemed challenging 
by veterinary radiologists—
demonstrated accuracy levels 
of 90% and above.10 Despite 
their potential to help in specific 
contexts, these technologies are 
not adequate replacements for 
human expertise. Instead they 
should serve only as tools to help 
us overcome specific challenges 
in care delivery. 

Identifying specific software 
systems that can mimic expert 
output in even a fraction of 
circumstances can drastically 
improve the care we provide. 
For example, a recent pilot study 
demonstrated that diagnostic 
accuracy via thoracic radio-
graphs was equivalent between 
deep learning algorithms and 
board-certified veterinary 

radiologists in nearly 800 cases 
of canine left atrial enlargement.9 
These data point to a valuable 
role for deep learning algorithms 
in veterinary radiology. 

Capitalize on 
opportunities while 
avoiding pitfalls

As AI becomes more 
commonplace in veterinary 
practice, it is important that we 
refine the uses of these technolo-
gies so that we can employ them 
where they add the most value. 
For example, one capability 
that differentiates deep learning 
algorithms from human radi-

ology experts is the 
production of quan-
titative, rather than 
qualitative, evalua-
tions of imaging data.8 
Considering how we 
can best use these 
quantitative data to 
complement our skills 
will be critical for 
ensuring that we make 
the most of these 
powerful technologies. 
Identifying the most 
innovative solutions 
that provide not only 
accuracy but also 
user-friendliness will 
empower us to put 
deep learning to use to 

provide better care. 
Given that the use of these 

applications is already more 
widespread in human medicine, 
we should look to our human 
counterparts for key insights to 
avoid or overcome challenges 
related to implementing AI 
solutions for radiology services 
and how to best leverage 
those services. 

Neil Shaw, DVM, DACVIM, is the 
founder and CMO of SignalPET, 
an innovative artificial intelli-
gence provider whose vision is to 
help independent veterinarians 
harness advanced technology to 
seamlessly expand their range and 
depth of care. Shaw was formerly 
the medical founder of BluePearl 
Veterinary Partners and first 
CMO for Mars, Inc.

rEFErENCES
1. Mei X, Lee HC, Diao KY, et al. 

Artificial intelligence-enabled rapid 
diagnosis of patients with COVID-
19. Nat Med. 2020;26(8):1224-1228. 
doi:10.1038/s41591-020-0931-3

2. de Dombal FT, Hartley JR, Sleeman 
DH. A computer-assisted system for 
learning clinical diagnosis. Lancet. 
1969;1(7586):145-148. doi:10.1016/
s0140-6736(69)91149-0

3. Miller RA. Medical diagnostic 
decision support systems—past, 
present, and future: a threaded 
bibliography and brief commentary. 
J Am Med Inform Assoc. 1994;1(1):8-
27. doi:10.1136/jamia.1994.95236141

4. Lustgarten JL, Zehnder A, 
Shipman W, Gancher E, Webb TL. 
Veterinary informatics: forging 
the future between veterinary 
medicine, human medicine, and 
One Health initiatives-a joint paper 
by the Association for Veterinary 
Informatics (AVI) and the CTSA 
One Health Alliance (COHA). 
JAMIA Open. 2020;3(2):306-317. 
doi:10.1093/jamiaopen/ooaa005

5. Cima G. Specialists in short supply: 
Universities, private practices 
struggle to find certain special-
ists, blame lack of residency 
training programs. American 
Veterinary Medical Association. 
September 26, 2018. Accessed 
October 15, 2020. https://www.
avma.org/javma-news/2018-10-15/
specialists-short-supply

6. Hosny A, Parmar C, Quackenbush 
J, Schwartz LH, Aerts HJWL. 
Artificial intelligence in radiology. 
Nat Rev Cancer. 2018;18(8):500-510. 
doi:10.1038/s41568-018-0016-5

7. Carrus, B, Cordina, J, Gretz, W, 
Neher K. Measuring the patient 
experience: lessons from other 
industries. McKinsey & Company. 
August 2015. Accessed October 15, 
2020. https://healthcare.mckinsey.
com/measuring-patient-experience-
lessons-other-industries/

8. Owens JM, Lewis R, Blevins W, 
Silverman S, Feeney D, Mattoon 
J. Veterinary radiology-history, 
purpose, current status and future 
expectations. Letter. Vet Radiol 
Ultrasound. 2019; 60(3):358-362. 
doi:10.1111/vru.12713

9. 9Li S, Wang Z, Visser LC, Wisner 
ER, Cheng H. Pilot study: applica-
tion of artificial intelligence for 
detecting left atrial enlargement 
on canine thoracic radiographs. Vet 
Radiol Ultrasound. 2020. doi:10.1111/
vru.12901

10. Banzato T, Bernardini M, Cherubini 
GB, Zotti A. A methodological 
approach for deep learning to 
distinguish between meningiomas 
and gliomas on canine MR-images. 
BMC Vet Res. 2018;14(1):317. 
doi:10.1186/s12917-018-1638-2

As AI becomes more 
commonplace in 
veterinary practice,  
it is important that  
we refine the uses of 
these technologies so 
that we can employ 
them where they add 
the most value.



22  |  November 2020  |  dvm360.com

NEWS | Hospital design

  The brick exterior of Bulger 
Veterinary Hospital is a nod to 
the old mill buildings common in 
Lawrence, Massachusetts. Lots 
of glass windows and sharper 
angles lend a more modern look 
to the building.

 In an attempt to “future 
proof” the site, electric car 
charging stations were installed. 
Lots of dog walking areas and 
trees outside the hospital make 
for a more comfortable space 
for clients and their pets.  

 The spacious reception area features many windows at eye level and above, allowing for lots of natural light. Within the larger space, micro-spaces can be created with screens and flexible seating for private 
conversations or to separate dogs and cats while waiting. 
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Every hospital tells a story. 
No, not the ones about 
your clients, pets, and 

coworkers that you share over 
dinner. We’re talking about the 
story that the look and feel of 
your physical practice tells about 
the quality of medicine you 
provide, your atmosphere, your 
personality, and your attention 
to detail.

Bulger Veterinary Hospital 
in Lawrence, Massachusetts, 
tells a tale of high-tech, high-
quality medicine, as read in the 
modern lines and features of the 
brand-new facility.

When the dvm360® Hospital 
Design Competition judges read 
Bulger Veterinary Hospital’s 
riveting story, they agreed it was 
a “bestseller” and awarded the 
hospital a Merit Award. 

Prologue: The 
backstory
Bulger Veterinary Hospital’s 
history dates back to the 1930s 
when Ed Bulger, DVM, started 
the practice in his farmhouse. 
He lived on 1 side of the house, 
walked through the garage, and 
began his day on the other side 
in the veterinary practice. At that 

time, he was a doctor serving his 
local community from his home.

In 1978, John Prentice, 
DVM, bought the hospital and 
expanded and remodeled the 
space. A few years ago, he sold 
the practice to Ethos Veterinary 
Health—an organization that 
owns more than 25 hospitals 
across the United States and is 
run by John Prentice’s son and 
CEO Ames Prentice. 

“The practice had outgrown the 
space in every way,” says Ames 
Prentice. “Parking, exam rooms, 
everything. It was time for a 
new building.”

Unfortunately, the lot the 
original building sat on was not 
large enough to support a new 
building, so Ames Prentice and 
company found a new spot a 
couple of miles away in an old 
movie theater.

“We stayed close enough to 
not alienate current clients,” he 
says. “We did a zip code analysis 
of clients we’d seen over the 
last year, found the geographic 
center, and then we knew the 
radius we were comfortable 
moving to.”

The farmhouse was sold to 
a bank, which tore it down 
and built a new building. 
Prentice says seeing the 
farmhouse practice go was 
a bit emotional for him—it 
had served the community 
for a long time. Prentice 
explains that he had to let 
it go to make room for a 
new and improved Bulger 
Veterinary Hospital.

Your design tells a story
A modern tale with a nod to the past.
By Sarah A. Moser

Hospital design | NEWS
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Storytelling features
The next chapter in the Bulger Veterinary 
Hospital narrative jumps into the future while 
honoring the past. “We wanted the new hospital 
to feel modern, telling a story about high-quality, 
up-to-date medicine,” says Prentice. “But we live 
in a city that has a lot of textile mills and old 
brick buildings, so we wanted to complement 
or match the historic buildings that the city of 
Lawrence is known for.”

They chose to use brick combined with glass 
and metal to give the building a more modern 
face, and added sharp angles and lines to the 
exterior for a unique look.

Additionally, they expanded to include 
21 exam rooms, a spacious reception area with 
the ability to create private communication 
spaces, 4 large surgery suites, and a mezzanine 
level for doctors’ offices. The 17,500-square-foot 
practice is a 24-hour emergency/critical care, 
specialty, and primary care veterinary hospital, 
and the new features have helped to enhance 
the level of care offered at the hospital.

“Creating spaces where our team can 
communicate effectively with clients is key,” 
says Prentice.

To that end, they designed the lobby to have 
moveable seating with partitions, allowing 
for more private discussions with clients. 
Additionally, separate doctors’ offices and team 
workstations facilitate better conversations 
among staff members. 

“These quiet, private spaces are serving us 
well, especially during this time of COVID-19 
and distancing ourselves,” says Prentice.

Bulger Veterinary Hospital’s story is still 
ongoing. Prentice thinks it will be a long time 
before it is complete. 

“Coming from a hospital that started as a 
house/hospital combination that was then 
modified and added to over 70 years, we wanted 
to design our new facility to meet the growing 
demands of the practice’s clients for the next  
70 years,” Prentice concludes. 

Sarah A. Moser is a freelance writer in 
Lenexa, Kansas.

NEWS | Hospital design

By the numbers:  
Bulgar Veterinary Hospital
Owner: Ethos Veterinary Health
Number of doctors: 28 full-time, 
72 part-time
Exam rooms: 21
Total cost: $6,500,000
Cost per square foot: $382
Square footage: 17,500
Structure type: New, leasehold
Architect: Capone Architecture LLC

 A whopping 21 exam rooms help keep things moving efficiently at Bulger Veterinary Hospital. Especially during the pandemic, the doctors have 
appreciated having multiple spaces to safely separate clients and pets. Windows not only look outside, but also inward to give a view of what’s 
happening within the hospital, and allow for light to filter into the interior of the building. 

  Five large surgery suites offer plenty of space to work more efficiently.  
One is dedicated to orthopedics, 1 to soft tissue surgeries, 1 to ophthalmology, 

1 to emergencies, and another for general surgeries. The suites are larger in 
this new facility and enjoy a lot more natural light.

 Staff members enjoy a large break room with multiple seating 
areas, a large-screen TV, lockers, and more. 

 The doctors enjoy private offices on the mezzanine level of the 
practice, giving them a refuge from the busyness of the practice to 
take a break, work on papers, or make phone calls while not being 
too far from the action below. Natural light pours into this space. 
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LETTER OF THE LAW | Christopher J. Allen, dvm, jd

Why contract enforceability is so hard 
to predict
Many factors are at play in determining whether employment contract terms will 
stand up in court.

I t’s perfectly natural for a client 
seeking legal advice to want a 
definitive answer to a straightfor-

ward question. “Will I lose my license 
if convicted of this second DUI?” “Will 
my divorce take more than 6 months 
to finalize?”

Clients become frustrated when the 
truthful yet disappointing answer is, 
“It depends.” The immediate impres-
sion is that the attorney doesn’t have 
sufficient experience to render a 
confident and conclusive opinion. Or 
the client may believe that the lawyer 
is hedging their bet so that if the 
matter is not resolved to the client’s 
satisfaction, there can’t be any accusa-
tion that the client was promised a 
specific result.

However, the reality is that certain 
aspects of the law are extremely 
difficult to predict, and the refusal of 
a lawyer to provide a cut-and-dried 
answer to a seemingly simple question 
is a smart move because uncertainty 
is often built into our legal system. In 
no area of the law is this more true 
than in the realm of noncompetition/
nonsolicitation law.

What questions 
arise most often? 
Veterinarian clients frequently ask 2 
types of questions. First, veterinarians 
preparing to take a job want to know 
if the proposed noncompete will 
actually be enforceable. Second, those 
who have already signed a contract 
containing a competition restriction 
want to know if it is possible to avoid 
having to comply with it. 

Now and then, the answer is pretty 
clear and straightforward. But more 
commonly, the issue involves many 
more moving parts than the client 
realizes. Here’s why.

Inartful drafting
Some veterinary employment 
contracts are just plain abysmally 
written. When that’s the case, 

problems often befall the party trying 
to enforce the document. We see this 
often when an employer tries to create 
their own employment document or 
uses a boilerplate form from some 
internet site. And sometimes, a poorly 
drafted contract will be the product of 
an attorney who has minimal experi-
ence with such documents.

Poorly written contracts generally 
(although not always) tend to favor 
employees. And suppose the agree-
ment is overly burdensome, such 
as a 4-year duration or a 
full state in geographic 
coverage. In that case, it 
can be pretty safe to assure 
the burdened associate 
that the document will 
not be enforceable, at least 
as written.

Other contracts are 
doomed to unenforce-
ability if they violate 
accepted state contract 
law. This often occurs 
where the agreement 
includes a financial penalty 
for breach. Sometimes 
a contract will fail because enforce-
ment would violate reasonable public 
policy, such as when an associate is 
fired after working 2 weeks, and the 
employer seeks to enforce the signed 
2-year noncompete.

Most contracts are 
not that clear-cut
The real challenge in noncompeti-
tion law is figuring out how to advise 
clients when the contract in ques-
tion is well crafted. These contracts 
are generally clear on their face, lack 
ambiguity, and comply with both 
state common law (such as adequate 
financial consideration) as well as 
legislative mandate (such as a dura-
tion no longer than applicable state 
statutes permit).

When faced with a well-written 
employment contract, an attorney 

attempting to avoid noncompete 
enforceability must contend with a 
whole gauntlet of unknowns.

Dearth of case law 
Judges are required to follow similar 
prior appellate cases that were 
decided within their jurisdiction. 
For example, if a general dentist’s 
noncompete of 10 miles was held 
enforceable on appeal, then future 
lower court judges in the same county 
generally must enforce 10-mile 

noncompetes against general dentists. 
It is tough to know what a judge will 
do if there are no similar appellate 
cases to look to for guidance. And 
veterinary noncompetes rarely reach 
the appellate stage—although this 
situation is likely to change in the 
future with the influx of corporate 
practice ownership. 

Inclination and wherewithal 
of the parties
For better or worse, the outcome 
of a legal disagreement, including 
one over noncompetition, may well 
be determined by the endurance of 
the litigants. I often ask my contract 
clients if they feel emotionally and 
financially prepared as their counter-
party for noncompetition litigation. 
Sometimes the answer is surprising: 
An associate will go the distance, or 

the well-heeled employer will back 
down. More commonly, employers 
have the upper hand simply because 
they are more financially prepared for 
a court fight. 

Legislative guidance 
Judges are keenly aware of the 
political and philosophical climate 
during their term. Many judges feel 
they have a moral or legal responsi-
bility to decide cases, at least in part, 
with deference to what they see as 

the state’s legislative 
agenda. Whether 
they agree with it 
or not, many jurists 
will try to follow that 
lead. For example, 
if a state legislature 
has been creating 
and implementing 
employee-friendly 
laws for a decade, 
a judge may feel 
compelled to align 
their decisions with 
that philosophy 
when interpreting 

contract terms. But not always. Other 
judges may adjudicate cases with 
an eye toward opposing an existing 
legislative agenda—and they are free 
to do so in the absence of relevant 
appellate guidance. 

For these reasons, there is a great 
deal more to interpreting a contract 
than merely reading what attorneys 
call “the 4 corners of the document.” 
And of course, the assignment of a 
certain judge, the state legislature’s 
political climate, and numerous other 
factors demonstrate the ubiquitous 
input of lady luck. 

Christopher J. Allen, DVM, JD, is 
president of Associates in Veterinary 
Law PC, which provides legal and 
consulting services exclusively to 
veterinarians. He can be reached at 
info@veterinarylaw.com.

Sometimes a contract will fail 
because enforcement would 
violate reasonable public policy, 
such as when an associate is fired 
after working 2 weeks, and the 
employer seeks to enforce the signed 
2-year noncompete.
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Marc Rosenberg, vmd | THE DILEMMA

Ambrose Animal Hospital has grown 
significantly over the past 12 years. 
What was 2 doctors and a staff of 11 

is now 6 doctors and a staff of 45. Merrick 
Ambrose, DVM, achieved this growth by 
practicing progressive medicine, hiring only 
top-quality staff, and being culturally sensi-
tive. Ambrose believes diversity among team 
members leads to a greater sense of community 
and tolerance, and diverse races and sexual 
orientations are well represented among staff.

In the midst of the coronavirus disease 2019 
pandemic, some of the clinic’s vendors started 
sending lunch for the front line veterinary workers. 
Curbside policies prevented the public from 
entering the hospital, and the staff was discouraged 
from going to restaurants on their lunch break. 
The team appreciated having lunch sent in as well 
as the newly social distanced break room.

Not long after the delivery lunch spreads 
began, some staff members asked to speak 
with Ambrose. They explained to the owner 
that 2 of the restaurants that provided staff 
lunches advocated distasteful and objection-
able policies. One espoused religious beliefs 
that resulted in homophobic statements, 
and the other displayed its pride in big game 
hunting via displays in their restaurants. The 
staff felt that their diverse workforce should 
not have to be exposed to services provided by 
a homophobic company, and a restaurant chain 
that advocates the killing of non-endangered 
big game was not consistent with the hospi-
tal's mission. Ambrose thanked them for their 
input and verified that the information about 
the companies was correct.

As the practice owner, Ambrose was 
not comfortable patronizing any business 
whose policies offended his team. He wrote a 
staff memo outlining his reasons for prohibiting 
staff from patronizing these restaurants during 
work hours. His memo was not as well received 
as he expected.

Several staff members said that although 
they disapprove of the restaurants’ policies, 
they did not feel their employer should dictate 
their choice of restaurants. One noted that 
2 of the clinic’s staff members ate only kosher 
food. They always brought their own lunch and 
did not object to their coworkers’ choice of 
foods. Another commented that neither restau-
rant was doing anything illegal. 

Ambrose understood why some of the staff 
thought he was taking a cancel culture stance 
toward these restaurants and respected them 
for sharing their thoughts. He explained that he 
would never ask his employees not to patronize 
a business during nonwork hours, but that as 
practice owner he had the prerogative to make 
the choice he did. He found the restaurants to 
be morally offensive and in good conscience 
could not allow their products on his premises. 
He understood there would be some whispering 
behind his back but chose to stick to the credo 
“to thine own self be true.” 

Do you agree with Dr Ambrose? 
Would you have made the same 

choice he did? We would like to know. Email your 
thoughts to dvm360news@mmhgroup.com.

Although many of the scenarios described in his 
column are based on real-life events, the veteri-
nary practices, doctors, and employees described 
are fictional.

Cancel culture at the 
veterinary clinic
Do practice owners have the right to tell employees 
what and where they can eat while they’re on the clock? 
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Rosenberg’s response:
Most veterinarians would never turn 
away someone whose pet is in dire need 
of veterinary care based on the owner’s 
lifestyle choices. The animal, of course, is 
always an innocent victim. As repulsive 
as the pet owner may be, it is still our 
job to care for animals in need. Ambrose 
would never refuse to care for an animal 
presented by the owner of  what he 
considered a morally offensive establish-
ment. On the other hand, every individual—
veterinarian or not—must decide when and 
whether they are going to take a stand 
based on their moral imperatives.

Ambrose felt that the only way he 
could tell these 2 restaurant owners that 
he disapproved of their advocacies was 
by not purchasing their products. He 
did nothing illegal or violent; he simply 
spoke up with his pocketbook. He was 
well within his rights as a practice owner 
to make this decision, but he also had to 
expect that some staff disapproval would 
be a price he had to pay for taking a moral 
stance. Bravo!
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AVMA EYE ON ECONOMICS | Matthew Salois, phd

Well-being is critical to 
veterinary professionals 
both individually and 

as medical practitioners, practice 
owners, and team members. This has 
never been more true than during the 
coronavirus disease 2019 (COVID-
19) pandemic. Burnout, stress, and 
compassion fatigue can be challenges 
for veterinary professionals during 
normal times. The added complica-
tions and concerns that come with 
a global pandemic make it even 
more critical to keep an eye on our 
well-being. 

Fortunately, we each have an oppor-
tunity—and an obligation—to help. 
As workplace leaders and practice 
owners, we can employ a number of 
strategies to make a real difference 
in the lives of our colleagues and 
teams. Small changes can shift our 
workplace environments in ways that 
lessen tensions, boost morale, and 
support each individual on the team 
more fully.

If we do this, we should see benefits 
to both individual team members 
and our businesses. Stressed teams 
often suffer from low engagement 
and productivity, which can impede 
the delivery of high-quality care 
and hinder practice performance. 
A practice that values a healthy and 
supportive work environment can 
boost productivity, increase job 
satisfaction, and help everyone focus 
on the important work of patient care.

What the data show 
Even before COVID-19, there 
was a growing focus on veterinary 
well-being. Several studies taking a 
deep look at the issue have shown 
a decline in compassion satisfac-
tion, and rising levels of burnout and 
secondary traumatic stress among 
veterinary professionals. 

Notably, the Veterinary Well-being 
Study, done in partnership by Merck 
Animal Health, AVMA, and Brakke 
Consulting, found high levels of 
student debt, perceived low pay, job 
stress related to treating sick animals, 
and challenging client situations to be 

the leading causes of low well-being 
among veterinarians

The latest data from AVMA’s 2020 
Census of Veterinarians survey show 
another trend: burnout and stress are 
rising much faster among associates 
than practice owners. In fact, these 
levels are at the highest we’ve seen 
since we started tracking the data 
in 2017. We also found that almost 
40% of veterinarians are considering 
leaving the profession, citing a lack of 
work-life balance as the leading factor.

What we can do
As leaders in our veterinary prac-
tices and organizations, we can 
implement strategies to reduce 
stress and boost job satisfaction 
among team members. In fact, orga-
nizational leadership likely plays an 
even bigger role than changes an 
individual might make in their own 
life. We know this because studies 
looking at burnout among physi-
cians found that interventions at 
the organizational level were more 
successful in lowering burnout than 
interventions at the level of indi-
vidual clinician. 

Change starts at the top 
So, where to begin? We’ve found that 
employees who experience lower 
levels of burnout and work-related 
stress often have 1 thing in common 
with those who are engaged at work—
leadership that’s focused on 1 or more 
items in a specific list of priorities: 

 • Engaging employees and devel-
oping a cohesive team

 • Fostering a safe workspace 
that allows constructive and 
open debate

 • Embracing change and transfor-
mational leadership 

 • Developing a strategy and success-
fully executing it

There are many ways to work toward 
these goals. Here are some ideas.

Empower the whole team 
Veterinary technicians are critical but 
often underutilized members of our 

veterinary practice teams. As with 
any professional, when technicians’ 
skills aren’t recognized or employed 
in practice, they can become disen-
gaged and dissatisfied. On the other 
hand, when we make full use of 
technicians’ skills, these valuable team 
members feel more satisfied at work, 
veterinarians are able to focus on 
the work only they can do, and our 
practices run more efficiently. It’s a 
win-win situation. 

Implement efficient 
processes
One of the main sources of workplace 
stress is feeling that we’re exerting 
too much time or energy on a specific 
task. Particularly during COVID-19, 
our teams are being stretched thin, 
especially with the extra work that 
comes from following new safety 
guidelines and procedures. We should 
look for any opportunity to simplify 
and streamline our operations. Not 
only will this lead to more efficiency, 
it also demonstrates to team members 
that we care about them and want to 
make their jobs and lives easier. Once 
you take the time to look, chances 
are you’ll find plenty of opportuni-
ties to tighten up operations, from 
payroll and accounting to pricing 
and purchasing. 

Examine workplace culture
Workplace culture directly affects 
both team members’ well-being 
and practice success. What might 
a healthy workplace look like? One 
that places individual well-being 
at the center of the organization; 
invests in building an empowered, 
cohesive team; and fosters honest 
and respectful communication. This 
is influenced by everything from 
diversity and inclusion efforts to 
giving and receiving employee feed-
back, and there are resources you can 
tap to help move your organization 
forward. AVMA’s online Workplace 
Well-being Certificate Program, for 
example, empowers anyone on the 
team to support a culture of well-
being in the workplace. 

Motivate and inspire
Finally, we can empower team 
members to take steps to improve 
their own health and well-being. As 
we all know, it’s easy to get wrapped 
up in our day-to-day work. There 
always seems to be something else to 
do. Without even realizing it, team 
members may be prioritizing patient 
care and job responsibilities but 
neglecting their own self-care. 

When we implement changes at 
the organizational level, it can make 
healthy living more attainable at the 
individual level. These can range from 
quick improvements, like making 
nutritious snacks available, to more 
expansive changes, like revamping 
employee benefits. These changes 
can have both short- and long-term 
benefits. As an example, offering 
retirement planning to employees not 
only enables them to prepare for their 
future but also can give them peace of 
mind in the here and now. 

What’s at stake
Burnout and stress are very real chal-
lenges right now. Current economic 
indicators point to a strong recovery 
across veterinary practices, but this 
also means staff are delivering care 
at a supercharged pace, requiring 
long and hectic workdays. (See my 
October column in dvm360®: “A new 
normal: Managing the ups and downs 
of COVID-19 recovery.”) Many are 
facing additional challenges at home, 
too, like overseeing remote education 
and childcare.

Now is the time to hyperfocus 
our efforts on improving veterinary 
well-being. It’s critical for the health 
and safety of our teams, the delivery 
of care to our patients, the success of 
our practices, and the future of the 
veterinary profession. AVMA offers 
a plethora of articles and websites 
to delve further into the workplace 
well-being strategies discussed in 
this article.  

Matthew Salois, PhD, is chief econo-
mist and director of the Veterinary 
Economics Division at the AVMA.

Supporting well-being during COVID-19 
and beyond
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MEDICINE | Dentistrymedicine

MEDICINE | Endocrinology

Human and veterinary insulins 
are categorized by their onset 
and duration of action, as well 

as by the protein source from which 
they are derived. Short-acting insulins 
are typically used in the veterinary 
hospital for intensive blood glucose 
(BG) control, whereas intermediate-
and long-acting insulins are used both 
in the hospital and at home for long-
term, daily glycemic control. Based 
on the protein source, insulins are 
human, human analogue (synthetic 
insulin that is altered from the natural 
form but retains biological function), 
bovine, or porcine. Porcine and canine 
insulins have an identical amino acid 
sequence, whereas bovine and feline 
insulins differ by a single amino acid.

Traditionally, veterinarians have 
managed diabetes in dogs and cats 
with various veterinary and human 
insulins (Table). Veterinary insulins 

include porcine lente and protamine 
zinc human recombinant insulin 
(PZI). Human insulins or insulin 
analogues include neutral protamine 
Hagedorn (NPH), glargine, detemir, 
and degludec. Premixed combinations 
of short-acting lispro or aspart insulin 
with longer-acting protamine insulin 
are also available as intermediate-
acting insulins. 

Controlling diabetes in dogs
The overall goals for the treatment 
of canine diabetes include resolving 
polyuria and polydipsia, maintaining 
ideal body weight, preventing 
diabetic ketoacidosis, decreasing 
the risk for urinary tract infections, 
and slowing the development of 
complications (eg, diabetic cataracts) 
through excellent glycemic control. 
Accomplishing these goals while 
avoiding clinical hypoglycemia is 

ideal. For dogs, the American Animal 
Hospital Association recommends 
the use of porcine lente, PZI, or NPH 
insulin, plus a complete and balanced 
diet that lacks simple carbohydrates.1 

A stable routine for meals, snacks, 
and exercise is crucial for good 
glycemic control. Advise pet owners 
to avoid frequent changes in types 
and amounts of food. Although the 
ideal diet for diabetic dogs has yet to 
be determined, recommendations 
include the following2-4:

 • High-fiber, restricted-fat diets, 
which are high in complex 
carbohydrates (> 45%)

 • Diets with moderate fiber and 
restricted carbohydrates (< 30% 
metabolizable energy [ME]), which 
are higher in fat and protein

High-fiber diets may help delay 
glucose absorption from the 

gastrointestinal tract and reduce post-
prandial hyperglycemia. A number of 
prescription canine diabetic diets with 
increased fiber are available, although 
most have carbohydrate levels less 
than 45% ME. If used with NPH 
insulin, these high-fiber diets may 
exacerbate postprandial hyperglycemia 
in some dogs because peak gastro-
intestinal glucose absorption occurs 
after peak insulin action. High-fiber, 
moderate-fat diets may cause signifi-
cant weight loss in some diabetic dogs, 
and thus are not suitable for most lean 
or underweight dogs. 

A variety of commercially available, 
nonprescription, grain-free diets are 
lower in carbohydrates and higher in 
protein and fat, but they have not yet 
been used in clinical trials with diabetic 
dogs. Dietary fat restriction (< 30% ME) 
should be considered for diabetic dogs 
with concurrent chronic pancreatitis 

Treating diabetes mellitus in cats and dogs: 
What are your goals?
Nearly all veterinary patients with diabetes are managed with a combination of  
insulin therapy, diet, and weight management. Here’s the latest.
By David Bruyette, DVM, DACVIM

TABLE. Types of insulin used in veterinary medicine

Brand name Insulin type (manufacturer) Strength Origin Size
Apidra Glulisine (Sanofi-Aventis) U-100 Recombinant human analogue 10-mL vial, 3-mL pen

Levemir Detemir (Novo Nordisk) U-100 Recombinant human analogue 10-mL vial, 3-mL pen

Humalog Lispro (Eli Lilly and Company) U-100, U-200 Recombinant human analogue 10-mL vial, 3-mL KwikPen

Humalog Mix 75/25 and 50/50 Lispro (rapid acting) plus lispro protamine 
(intermediate) (Eli Lilly)

U-100 Recombinant human analogue 10-mL vial, 3-mL pen

Humulin N NPH (Eli Lilly and Company) U-100 Human 10-mL vial, 3-mL pen

Humulin R Regular (Eli Lilly and Company) U-500 Human 10-mL vial, 3-mL pen

Lantus Glargine (Sanofi-Aventis) U-100 Recombinant human analogue 10-mL vial, 3-mL pen

Regular Regular (many) U-100 Human 10-mL vial, 3-mL pen

Novolin N NPH (Novo Nordisk) U-100 Human 10-mL vial, 3-mL pen

Novolog Aspart (Novo Nordisk ) U-100 Recombinant human analogue 10-mL vial, 3-mL pen

Novolog Mix 70/30 and  
Mix 50/50

Aspart (rapid acting) plus aspart 
protamine (intermediate) (Novo Nordisk)

U-100 Recombinant
human analogue

10-mL vial, 3-mL pen

ProZinc* PZI (Boehringer Ingelheim Animal Health) U-40 Recombinant human 10-mL vial

Tresiba Degludec (Novo Nordisk) U-100, U-200 Recombinant human analogue 10-mL vial, 3-mL pen

Toujeo Glargine U-300 Recombinant human

Vetsulin/Caninsulin* Porcine (Merck Animal Health) U-40 Zinc porcine 10-mL vial, 2.7-mL pen
NPH, neutral protein Hagedorn; PZI, protamine zinc insulin.
* Veterinary-approved product. 
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IMPORTANT SAFETY INFORMATION: PROZINC is for use in dogs and cats only. Keep out of the reach of children. 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. Overdose can result in profound hypoglycemia and death. 
The most common adverse reactions were lethargy, anorexia, hypoglycemia, vomiting, seizures, shaking (dogs only), diarrhea, and ataxia. 
Many of the adverse reactions, such as lethargy, seizures, shaking (dogs only), and ataxia, are associated with hypoglycemia. Glucocorticoid 
and progestogen use should be avoided. The safety and effectiveness of PROZINC in puppies, kittens, or breeding, pregnant, and lactating 
animals has not been evaluated. PROZINC is contraindicated during episodes of hypoglycemia and in animals sensitive to protamine zinc 
recombinant human insulin or any other ingredients in PROZINC. For more information, please see full prescribing information. 

*PROZINC is approved for twice-daily use in cats.3

THE PROVEN WAY
TO TREAT CANINE DIABETES

ONCE-A-DAY
The breakthrough you’ve been waiting for is here: now you can  
deliver glycemic control in most diabetic dogs WITH A SINGLE DAILY 
INJECTION.1,2 To learn more, contact your Boehringer Ingelheim  
Sales Representative or Professional Services Veterinarian. 

PROZINC® is a registered trademark of Boehringer Ingelheim  
Animal Health USA Inc. ©2020 Boehringer Ingelheim Animal Health  

USA Inc., Duluth, GA. All rights reserved. US-PET-0418-2020

TOGETHER, WE ARE MORE THAN MEDICINE.

References: 
1 Data on file at Boehringer Ingelheim.
2 ProZinc® (protamine zinc recombinant human insulin) [Freedom of Information Summary]. 
 Duluth, GA: Boehringer Ingelheim Animal Health USA, Inc.; 2019.
3 ProZinc® (protamine zinc recombinant human insulin) [Freedom of Information Summary].  
 St. Joseph, MO: Boehringer Ingelheim Vetmedica, Inc.; 2009. 
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40 IU/mL
Caution: Federal law restricts this drug to use by or on the order of a licensed veterinarian.

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

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

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

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

FOR SUBCUTANEOUS INJECTION ONLY.

DO NOT SHAKE OR AGITATE THE VIAL.

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

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

Always provide the Client Information Sheet with each prescription.

Starting dose: The recommended starting dose for PROZINC is 0.2-0.5 IU insulin/pound of body 
weight (0.5-1.0 IU/kg) once daily. The recommended starting dose for naïve dogs is the lower end 
of the dose range. The recommended starting dose for dogs with poorly controlled diabetes mellitus 
and transitioning from another insulin product is the mid to higher end of the dose range based 
on the veterinarian’s experience with the dog’s medical history and previous insulin dose. When 
transitioning from another insulin, the dog’s blood glucose and general condition should be closely 
monitored. When transitioning from another insulin, PROZINC should be started once daily, 
regardless of the frequency of prior insulin use.
The dose should be given concurrently with or right after a meal. The veterinarian should re-evaluate 
the dog at appropriate intervals and adjust the dose and frequency based on both clinical signs and 
laboratory test results (the blood glucose curve values and shape, nadir, and fructosamine) 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 
125 mg/dL, the maximum blood glucose was < 300 mg/dL, and clinical signs of hyperglycemia such 
as polyuria, polydipsia, or weight loss were improved.

Changing to twice daily dosing: Twice daily dosing should be considered if the duration of insulin 
action is determined to be inadequate with once daily dosing. Use caution when adjusting from 
once daily to twice daily dosing because PROZINC may have prolonged duration of action in some 
dogs (see Clinical Pharmacology). The veterinarian should closely monitor the duration of action 
using blood glucose curves to avoid the increased risk of hypoglycemia. If twice daily dosing is 
initiated, the two doses should each be approximately 25% less than the once daily dose required to 
attain an acceptable glucose nadir. For example, if a dog receiving 10 units of PROZINC once daily 
has an acceptable nadir but inadequate duration of activity, the dose should be changed to 7 units 
twice daily (round down to the nearest whole unit).

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

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

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

Animal Safety: Owners should be advised to observe for signs of hypoglycemia (see Client 
Information Sheet). Use of this product,  even at established doses, has been associated with 
hypoglycemia. A dog 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 
dogs that are difficult to regulate.

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

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

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

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

Adverse Reactions: In a 182-day field study, 276 dogs received PROZINC. The most common adverse 
reactions were lethargy, anorexia, hypoglycemia, vomiting, seizures, shaking, diarrhea, and ataxia.

Table 1 summarizes the adverse reactions reported in the study. Clinical signs of hypoglycemia 
varied and included seizure, collapse, ataxia, staggering, trembling, twitching, shaking, 
disorientation, lethargy, weakness, and vocalization. In Table 1, the individual clinical signs that 
were observed during the episodes of hypoglycemia are captured as separate adverse reactions and 
a single dog may have experienced more than one clinical sign of hypoglycemia.

Table 1. Adverse reactions seen in the safety population (276 dogs)

Adverse Reaction  Number and Percentage
Lethargy (lethargy, depression, listless, and tiredness)  45 (16.3%)

Anorexia (anorexia, decreased appetite, inappetence, and not eating)  28 (10.1%)

Hypoglycemia with clinical signs  24 (8.9%)

Vomiting  21 (7.6%)

Seizures  16 (5.8%)

Shaking/trembling/twitching  13 (4.7%)

Ataxia (ataxia, balance problem, stumbling gait)  11 (4.0%)

Diarrhea (includes bloody diarrhea)  9 (3.3%)

Disorientation/confusion  9 (3.3%)

Weakness  8 (2.9%)

Restlessness/anxiety/agitation  6 (2.2%)

Cataract  6 (2.2%)

Panting (panting and tachypnea)  6 (2.2%)

Hematuria  4 (1.5%)

Clinical pathology: The only change seen in complete blood count, serum chemistry, and urinalysis 
results was an elevation in mean cholesterol at Day 182 (432.6 mg/dL, normal range 131-345 mg/
dL) compared to Day -1 (333.7 mg/dL).)

Injection site reactions: Seven dogs had injection site reactions, including observations of thickened skin, 
swelling, bumps at the injection site, and redness. All injection site reactions resolved without cessation of 
PROZINC therapy. Reaction to the injection, including vocalization, was observed in four dogs.

Hypoglycemia: There were 80 hypoglycemic episodes recorded during the study with some dogs 
experiencing more than one episode; 37 episodes were associated with clinical signs in 24 dogs, 40 
episodes were without clinical signs in 27 dogs, and 3 were with unknown signs in 2 dogs. Clinical 
signs of hypoglycemia varied and included seizure, collapse, ataxia, staggering, trembling, twitching, 
shaking, disorientation, lethargy, weakness, and vocalization. Some dogs required hospitalization 
and intravenous dextrose while most recovered after receiving oral supplementation with a meal 
and/or oral glucose such as syrup. Two dogs were euthanized when the hypoglycemia did not 
resolve with supportive care. Hypoglycemia without clinical signs was defined as two consecutive 
blood glucose curve values < 60 mg/dL unaccompanied by clinical signs.

Diabetic ketoacidosis and pancreatitis: Eleven dogs were diagnosed with diabetic ketoacidosis. Four 
of these 11 dogs died or were euthanized, one after one dose of PROZINC. Twenty-one dogs were 
diagnosed with pancreatitis. Seven of these 21 dogs died or were euthanized due to complications 
of pancreatitis. Four dogs had concurrent diabetic ketoacidosis and pancreatitis, three of which died 
or were euthanized. Not all the deaths were considered related to PROZINC.

Deaths: Thirty-six (36) dogs died or were euthanized, six of which were possibly related to PROZINC. 
One dog died from recurrent episodes of pancreatitis, and one died after developing severe vomiting 
and diarrhea followed by a seizure. Four dogs were euthanized: one developed severe pancreatitis 
and azotemia, one had recurrent episodes of pancreatitis and diabetic ketoacidosis, and two for lack 
of effectiveness.

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

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

Clinical Pharmacology: PROZINC was administered subcutaneously to 10 healthy Beagles using an 
incomplete crossover design at doses of 0.5 IU/kg (5 dogs), 0.8 IU/kg at a single site (10 dogs), or 
0.8 IU/kg at three separate sites (6 dogs). Insulin and glucose concentrations were measured over 
24 hours. The shapes of insulin and glucose curves were variable among dogs; and the relationship 
between insulin dose, concentration, and glucose-lowering effect was nonlinear (Table 2).

Table 2. Pharmacodynamics of three dosing groups

Dose group  Onset of Action  Time to nadir  Duration of 
Action

0.5 IU/kg at a single site  1 to 14 hours  6 to 16 hours  16 to >24 hours

0.8 IU/kg at a single site  0.5 to 10 hours  5 to >24 hours  16 to >24 hours

0.8 IU/kg divided at three sites  1 to 10 hours  8 to 20 hours  18 to >24 hours

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

Effectiveness: A total of 276 client-owned dogs were enrolled in an 84-day field study followed by a 
98-day extended-use phase with 276 dogs receiving PROZINC. The dogs included various purebred 
and mixed breed dogs ranging in age from 2 to 16 years and in weight from 3.3 to 123 pounds. There 
were 128 neutered males, 8 intact males, 134 spayed females and 6 intact females. Two hundred 
twenty-four dogs (224) were included in the effectiveness analysis. Dogs were started on PROZINC 
at a dose of 0.2-0.5 IU/lb (0.5-1.0 IU/kg) once daily. Dogs were evaluated at 7, 14, 21, 28, 42, 63 
and 84 days after initiation of therapy. The dose was adjusted based on clinical signs and results of 
9-hour blood glucose curves on Days 7, 14, 21, 28, 42, 63 and 84.

Effectiveness was based on successful control of diabetes which was defined as improvement in at 
least one laboratory variable (blood glucose curve mean, blood glucose curve nadir, or fructosamine) 
and at least one clinical sign (polyuria, polydipsia, or weight loss). Based on this definition, 162 of 
224 cases (72%) were considered successful.

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

Storage Conditions: Store in an upright position under refrigeration at 36-46°F (2-8°C). Do not 
freeze. Protect from light. Use the 10 mL vial within 60 days of first puncture. Use the 20 mL vial 
within 80 days of first puncture.
Approved by FDA under NADA # 141-297

Marketed by: 
Boehringer Ingelheim Animal Health USA Inc. Duluth, GA 30096

PROZINC® is a registered trademark of Boehringer Ingelheim Animal Health USA Inc.  
© 2019 Boehringer Ingelheim Animal Health USA Inc. All rights reserved. 
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or persistent hypertriglyceridemia. It is 
generally recommended to administer 
insulin within 1 hour of a meal and, in 
most cases, for convenience, the meal 
and the insulin injection are given at the 
same time.

Controlling diabetes in cats
The primary goal of treatment in feline 
diabetes is to obtain remission (ie, main-
tenance of euglycemia without the need 
for insulin therapy or other hypogly-
cemic drugs). Remission is possible in 
about 80% of cats newly diagnosed with 
diabetes if normal or near-normal BG 
concentrations are achieved shortly after 
diagnosis. The probability of remission is 
increased when a low-carbohydrate  
(< 15% ME), high-protein diet (Hill’s 
m/d, Purina DM, or others) is used in 
combination with a long-acting insulin 
such as glargine or detemir adminis-
tered twice daily. Lower remission rates 
are reported using PZI or porcine lente 
insulin, or when feeding a moderate-
carbohydrate diet. Rapid institution of 
excellent glycemic control, ideally in 
conjunction with home monitoring, 
contributes to remission, while the insti-
tution of tight control (approximately 
6 months or more) following diagnosis 
is associated with significantly lower 
remission rates (84% vs 34%).5,6 

Because remission often occurs 
between 4 and 8 weeks of therapy when 
cats are optimally managed, weight 
loss is not a major factor in achieving 
remission. However, weight manage-
ment is critically important for main-
taining remission. Eating does not 
need to be coordinated with insulin 
administration in cats, especially using 
if a low-carbohydrate diet and long-
acting insulin. The type and amount of 
food and snacks should be consistent 
each day, and snacks must be low in 
carbohydrates.

Patient monitoring
It’s imperative to consider owner-derived 
clinical information in conjunction with 
history and physical exam. Monitor the 
patient’s water intake, urination, body 
weight, physical activity, and signs of 
clinical hypoglycemia. It may be useful 
to check urine glucose and ketone 
measurements, but BG measurements 
are the most valuable, particularly when 
performed at home.

Fructosamine concentration can be 
useful if there is conflicting evidence for 
glycemic control (eg, the client reports 

good clinical control but in-clinic 
measurements indicate poor 
glycemic control). Fructosamine can 
also be useful when clinical informa-
tion is inadequate or unreliable, or if 
the owner is unable to measure BG 
at home. Fructosamine concentra-
tions are more useful for adjusting 
insulin in relatively stable diabetic 

cats that have been diabetic for 
months or years and are unlikely to 
go into remission. This is because 
the insulin dosage is adjusted less 
frequently in these animals, and 
knowledge of the average BG 
concentration over 2 to 3 weeks 
reflected by fructosamine is more 
relevant in these cats, but it is not 

useful for day-to-day insulin dosage 
adjustments in newly diagnosed 
diabetic cats. Fructosamine concen-
tration gives no information on 
nadir or pre-insulin BG, only mean 
BG over weeks. 

Monitoring BG at home is invalu-
able for maximizing the probability of 
remission. Home BG measurements 
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40 IU/mL

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

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

Each mL contains:

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

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

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

FOR SUBCUTANEOUS INJECTION ONLY.

DO NOT SHAKE OR AGITATE THE VIAL.

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

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

Always provide the Client Information Sheet with each prescription.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Extended Use Field Study

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

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

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

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

Information for Cat Owners: Please refer to the Client Information Sheet for Cats for 
more information about PROZINC. PROZINC, like  other insulin products, is not free 
from adverse reactions. Owners should  be advised of the potential for adverse reactions 
and be informed of the associated clinical signs. Potential adverse reactions include: 
hypoglycemia, insulin antagonism/resistance, rapid insulin metabolism, insulin-induced 
hyperglycemia (Somogyi Effect), and local or systemic reactions. The most common 
adverse reaction observed is hypoglycemia. Signs may include: weakness, depression, 
behavioral changes, muscle twitching, and anxiety.  In severe cases of hypoglycemia, 
seizures and coma can occur. Hypoglycemia can be fatal if an affected cat does not receive 
prompt treatment. Appropriate veterinary monitoring of blood glucose, adjustment of 
insulin dose and regimen as needed, and stabilization of diet and activity help minimize the 
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are typically more accurate because 
they avoid the spurious effects of 
patient stress.7-9 At-home moni-
toring for feline patients also 
provides more data on which to base 
insulin dosage adjustments, enables 
accurate assessments for cats that 
are responding as expected, and is 
convenient for the owner. 

Interest in measurement of 
hemoglobin A1c (HbA1c) has 
seemingly been renewed, possibly 
given the significance of type 2 
diabetes in humans and much 
commercial advertising of new 
pharmaceuticals intended to lower 
the HbA1c of individuals with 
diabetes.10 Glycated hemoglobin is a 

hemoglobin product with a glucose 
molecule attached to its N-terminal 
amino acid valine. Glycosylation 
is irreversible and concentration 
of HbA1c within the circulation 
is approximately 2 to 3 months 
(the lifespan of a red blood cell). A 
dried blood spot test is currently 
offered (Baycom Diagnostics), 

yet published data on its performance 
remain unavailable.

As for cats, single sporadic BG measure-
ments in dogs provide little useful clinical 
information for monitoring glycemic 
control. Instead, serial BG concentration 
curves that follow the same protocol as 
those obtained in a hospital are required. 
Results must be related to the dog’s clinical 
signs; interpretation requires understanding 
the complex interactions involved in 
glucose homeostasis in diabetic dogs. 

There is considerable day-to-day variability 
in BG measurements in diabetic dogs,11 and 
home-generated serial BG curves are as reli-
able as hospital-generated curves and have 
many of the same limitations. Encouraging 
owners to purchase a veterinary-specific BG 
meter to avoids the bias inherent in glucose 
meters intended for human use. 

For both dogs and cats, a practical 
approach incorporates knowledge of clinical 
signs to guide the timing of home-generated 
BG curves. If clinical signs are consistent 
with hypoglycemia occurrence at home, 
owners must be accustomed to measuring 
their dog’s BG concentration. This can 
confirm whether hypoglycemia is present 
and whether timely treatment is needed.

Samples can be obtained from the 
marginal vein of the lateral pinna, by the 
collection of capillary blood, or by direct 
venipuncture. Once the owner becomes 
familiar with the technique, they usually 
require considerable practice collecting 
samples at home before they develop suffi-
cient skill to generate a serial BG curve.

Selecting an appropriate glucose monitor 
and obtaining reliable glucose readings are 
essential. Some monitors read whole blood 
concentration as opposed to serum or plasma 
values. This causes an “under-reading” effect, 
in which a true serum concentration of 
65 mg/dl will be read out as 50 mg/dl.12 In 
addition, the distribution of glucose between 
red cells and plasma is different for cats 
and humans,12 so human-calibrated plasma 
monitors may be misleading. Owners should 
be encouraged to purchase a veterinary-
specific BG meter. The AlphaTRAK (Zoetis) 
is a recommended monitor, as this has been 
well validated. 

David Bruyette, DVM, DACVIM, was medical 
director at VCA West Los Angeles Animal 
Hospital and is currently chief medical officer 
at Anivive Lifesciences. He is also CEO of 
Veterinary Diagnostic Investigation and 
Consultation, and editor of the just-released 
Clinical Small Animal Internal Medicine.

References available online at dvm360.com
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It is not uncommon to diagnose 
cancer in a patient and refer the 
client to an oncologist, only to 

have the owner decline your recom-
mendation, and the reasons why 
are numerous. 

Sometimes, it’s a function of the 
owner’s emotional attachment to 
the pet; they may not consider their 
dog or cat a member of the family.1 
In other instances, it is related to 
presumptions or misperceptions 
about recovery from treatment, along 
with worries about how to care for a 
pet that has undergone major surgery 
or experiences an acute effect from 
radiation therapy.1 And, despite reas-
surances and the documented poten-
tial benefit for increasing survival, 
many pet owners have concerns 
about the risk of adverse events from 
chemotherapy.2 Other reasons include 
financial matters and the logistics 
of getting to the referral center for 
multiple visits. 

Regardless of their reasons for 
declining an oncology referral, you 
now have another cancer patient under 
your care. Oncology cases can be chal-
lenging and sometimes heartbreaking, 

but they can also be rewarding. 
Fundamentally, managing a cancer 
patient is divided into 3 overlapping 
spheres: engaging the owner, treating 
the cancer, and supporting the patient. 

Engaging the owner
Soliciting input from the owner is 
an important part of designing a 
successful cancer treatment plan. 
These conversations help define 
what success looks like for the 
family, from longevity to quality of 
life. Understanding why the client 
declined the referral may provide 
better insight into the client’s fears 
and motivations, which in turn helps 
drive the treatment plan. Many pet 
owners struggle with choosing the 
“best” treatment for their pet,3 and 
they may have feelings of guilt over 
not visiting an oncologist. 

It is important to recognize that 
most owners prefer forthright 
communication about their pet’s 
condition presented in an unrushed, 
compassionate, nonjudgmental, 
and positive manner from staff with 
whom they have a relationship.4 
Giving clients the truth about their 

pet’s cancer diagnosis builds trust, 
allows for informed decision-making, 
offers a sense of control over the 
situation, and helps them maintain 
hope.5 Unfortunately, the recent 
departure from traditional face-
to-face practice resulting from the 
coronavirus disease 2019 pandemic 
has created new challenges with these 
difficult conversations.

Clients can be a great asset for 
at-home patient monitoring and 
ongoing decision-making. Having 
them use assessment tools to gauge 
quality of life (QOL) and pain in a 
continuous fashion helps you better 
evaluate the patient’s response to 
treatment and recognize when 
medical intervention is required.6 It 
also reinforces to owners they are 
an integral part of the cancer care 
team. Regular, objective assessment 
with QOL and pain scores also helps 
owners with the decision for eutha-
nasia, if that becomes appropriate. 

Treating the cancer
Although declining an oncology 
referral leaves the owner with fewer 
treatment options for their pet, 

plenty of available modalities may 
be appropriate and align with an 
owner’s preferences. First is palliative 
surgery. Keep in mind that not every 
cancer surgery is done with cura-
tive intent. For patients with primary 
bone tumors, amputation provides 
relief from chronic pain. For soft 
tissue sarcomas, even modest surgical 
margins can provide long disease-free 
intervals for low- and intermediate-
grade tumors. Debulking oral tumors 
can improve food intake.7 

Metronomic chemotherapy is 
an option many owners find more 
appealing than traditional maximum-
tolerated-dose chemotherapy. 
Metronomic chemotherapy consists 
of a daily oral low dose of an alkyl-
ating chemotherapy drug (eg, cyclo-
phosphamide, chlorambucil) and a 
nonsteroidal anti-inflammatory drug 
(NSAID). This type of chemotherapy 
has a low risk of adverse effects 
and requires infrequent trips to the 
clinic for monitoring blood work. 
Metronomic chemotherapy helps 
control cancer growth by inhibiting 
angiogenesis, reversing the tumor’s 
immune tolerance by depleting 

When an oncology referral isn’t in the cards
You’ve just made a cancer diagnosis and offered an oncology referral to the owner,  
but they won’t go. Now what?
By Michael D. Lucroy, DVM, MS, DACVIM (oncology)
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regulatory T cells, disrupting cancer 
stem cells, and promoting tumor 
dormancy.8 The drugs used are typi-
cally compounded and can be sent 
directly to the pet owner, which 
simplifies compliance with regulations 
for practices that do not routinely 
handle cytotoxic drugs.

Autologous cancer vaccines (ACVs) 
represent a form of immunotherapy 
that can be administered in any prac-
tice setting. Because these vaccines 
are created from the patient’s tumor, 
they present the immune system 
with the entire spectrum of tumor-
associated and tumor-specific anti-
gens, along with an adjuvant to help 
reverse immunotolerance.9,10 ACVs 
are currently available to veterinarians 
as an experimental therapy under US 
Department of Agriculture regula-
tions.11 A recently published study 
showed that 3 weekly subcutaneous 
injections of an adjuvanted ACV were 
well tolerated by dogs.12 The anti-
cancer effect of that particular vaccine 
has been demonstrated in rodent 
models,13,14 and veterinary clinical 
studies are underway. 

Supporting the patient
Pets diagnosed with cancer are often 
older and may have comorbidities that 
affect their overall QOL. The require-
ments for supportive care can also 
vary among patients. Pain and nutri-
tion are areas that commonly require 
intervention in these patients.

Pain management
Clients often worry that their pets 
are in pain. Although many tumors 
are not painful upon palpation, the 
presence of many types of cancers can 
lead to chronic pain. A conservative 
estimate is that 30% of cancers in dogs 
and cats are responsible for pain at 
the time of diagnosis. Thought to be 
the most painful are tumors involving 
the oral cavity, bone, urogenital tract, 
eyes, nose, nerve roots, gastrointes-
tinal (GI) tract, and skin. 

Remember that patients with cancer 
may experience several forms of 
pain over time, and multiple types of 
pain may be present simultaneously. 
Acute pain may be associated with a 
biopsy procedure or the postopera-
tive period, whereas chronic pain may 
be tumor-related (primary tumor or 
metastatic sites) or due to concurrent 
diseases like osteoarthritis. 

As uncontrolled pain intensifies, 
physiologic changes in the central 
nervous system (CNS) lead to chronic 
pain. Various biochemical changes 
eventually result in the develop-
ment of opioid-independent pain 
and a rewiring of the CNS, leading to 
central sensitization, allodynia, hyper-
algesia, and wind-up pain.15

Identifying pain in dogs and cats, 
particularly chronic pain, is difficult. 
The use of a pain scale is helpful for 
both owners and veterinary staff. 
Colorado State University published 
several pain scales, including the 
4-point scales for dogs and cats.16,17 
Not only can most pet owners use 
these scales easily, but changes in 
pain score over time also help deter-
mine the efficacy of ongoing pain 
management strategies.

Cancer patients suffering from 
chronic pain often benefit from a 
combination of an NSAID, opioid, 
N-methyl-D-aspartate antagonist, and 
other adjuvants such as amantadine. 
Maropitant (Cerenia; Zoetis) may 
help alleviate cancer pain because 
of its action on the neurokinin-1 
(NK-1) pathway.18 It may also help 
manage opioid-related GI issues. 
Bisphosphonate drugs such as zole-
dronate are useful for managing pain 
associated with primary and meta-
static bone tumors.

When managing chronic pain, it is 
important to strike a balance between 
the adverse effects of these drugs that 
owners find problematic (eg, sedation, 
constipation, diarrhea) and the posi-
tive effect of pain control. In addition 
to owners monitoring pain scores, it 
is important for them to report any 
adverse events quickly so the drug 
protocol can be adjusted as needed. 
Owners must also understand the 
importance of administering pain 
medication on time and keeping their 
veterinary team informed about all 
medications and supplements they 
give to their pet.

Nutritional support
Maintaining adequate nutrition can 
be difficult in cancer patients, particu-
larly cats. Cancer pain can activate the 
NK-1 pathway, causing nausea and 
vomiting, and concurrent medications 
may diminish a patient’s appetite. 
Tumors affecting the oral cavity and 
GI tract can also create obstacles for 
food intake, and histamine release 

from mast cell tumors can lead 
to gastric erosions and ulceration 
that also affect appetite. Medically, 
various strategies can be put in place 
to increase food intake, including 
managing pain adequately, control-
ling nausea and vomiting with drugs 
like maropitant, and using specific 
appetite stimulants such as capromo-
relin (Entyce; Elanco). Glucocorticoids 
can boost appetite but do not provide 
any analgesia, and carefully weighing 
the potential positive impact on 
appetite against removing NSAIDs 
from the pain management regimen 
is important.

Enteral nutrition can be a useful 
tool to help maintain a patient that is 
not eating well. Although nasogastric 
tubes are easy to place, their small 
diameter limits the number of calo-
ries delivered per day. Gastrostomy 
tubes can easily accommodate a 
large volume of a liquified diet, but 
they are more invasive, requiring 
endoscopic or surgical placement. 
Esophagostomy tubes may represent 
the best option because placement is 
straightforward, the tube diameter 
is large enough to provide ample 
calories, and they are well tolerated 
by most patients and easy for owners 
to manage.

Summary
Even if your client declines the offer 
of an oncology referral, engaging the 
owner, offering an innovative treat-
ment approach, and supporting the 
pet through the course of its cancer 
can be rewarding for all parties 
involved. Caring for cancer patients 
helps build trust and strengthen the 
relationship with the owner. 

Michael D. Lucroy, DVM, MS, 
DACVIM (oncology), is chief medical 
officer at Torigen Pharmaceuticals, 
a startup biotechnology company 
focused on cancer immunotherapy for 
the veterinary market. Before joining 
Torigen, he was director of clinical 
studies for MedVet emergency and 
specialty hospitals. He also spent 
nearly 2 decades in academic and 
private specialty practice.
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When a patient pre- 
sents with chronic 
non-weight bearing 

lameness, you inform the owner 
that x-rays are needed to see 
what is going on. The same is 
true for patients that have been 
vomiting or coughing for a 
while, as well as a host of other 
reasons. It’s a given that your 
full-body radiograph unit is an 
integral diagnostic tool. But how 
many of your patients present 
with halitosis? How important 
are intraoral x-rays to your 
practice? How can you incor-
porate them into your workflow 
in every case? How should you 
communicate the safety, impor-
tance, and expense of dental 
x-rays to your clients? Read on.

The importance of 
dental x-rays 
Covered by gingiva encased 
in the alveolus and located 
subgingivally, about 60% of the 
oral anatomy in dogs and cats 
is not visible to the naked eye.1 
Because skull radiographs result 
in superimposition of teeth, they 
are nondiagnostic in most cases 

(Figure 1). After the learning 
curve, it is easy to incorpo-
rate intraoral radiography in 
any dental workflow, and it’s 
the key to unlocking a dental 
treatment plan. 

Incorporating intraoral 
radiography into 
your workflow
Incorporating intraoral radi-
ography into your practice 
elevates dentistry from a 
one-size-fits-all quote over the 
phone and a drop-off for “a 
dental” to practicing diagnostic 
dentistry. Each dental appoint-
ment should include at least 
3 client conversations: before 
they leave their dog or cat with 
you, during the procedure 
once pathology is found, and at 
patient discharge. 

The initial phone call
During the initial client conver-
sation, discuss what will happen 
when the pet comes to the clinic, 
when results of the exam under 
anesthesia with intraoral films 
will be available, and what your 
client is able and willing to do at 

home with regard to daily plaque 
control. Here’s how it should 
play out.  

When a client calls to schedule 
a professional teeth cleaning 
appointment for a pet with 
halitosis, the receptionist advises 
the client that the pet must see 
the doctor for a general examina-
tion and preanesthesia testing 
either days before or on the day 
of the visit. The receptionist also 
explains that the veterinarian 
will find the cause of the pet’s 
halitosis via a tooth-by-tooth 
examination that includes full-
mouth dental x-rays and, while 
the pet is anesthetized, contact 
them to share the findings and 
recommend treatment options. 
Treatment can be performed 
during that visit or at a later 
time, depending on the day’s 
schedule and the client’s prefer-
ences. Finally, the receptionist 
shares the initial examination 
fees, preoperative laboratory 
testing, dental scaling, tooth-by-
tooth examination, polishing, 
and intraoral radiographs. (In 
some practices the veterinarian 
discusses fees with the owner.) 

The money conversation
It’s a shame animals do not walk 
into our offices holding credit 
cards with unlimited maximums 
to pay for their care. Fortunately, 
many payment options are avail-
able to allay clients’ money fears 
while allowing you to provide 
needed veterinary care. 

If the client expresses cost 
concerns, discuss payment plan 
options and let the client know 
the entire team is dedicated to 
providing what their pet needs. 
A number of options are avail-
able today that enable clients to 
delay or divide payments over 
time, including CareCredit, 
Scratchpay, and Vetbilling, 
among others.

In addition, many wellness 
plans now include annual full-
mouth dental radiographs as well 
as anesthetized dental scaling 
and polishing. These plans go a 
long way when you ask whether  
your client “wants” x-rays during 
an elective dental procedure. 

The dental care visit 
The following is a general time-
line for an oral assessment, treat-
ment, and prevention visit with a 
pet that has halitosis:

 • 9:00 am: When the client 
brings their pet into the exam 
room, review the patient 
history and previous labora-
tory results, and examine 
the pet, focusing on the oral 
cavity. Discuss the client’s 
willingness and ability to 
provide daily plaque control. 
If the client has not been 
given a fee schedule, the 
doctor or assistant shares the 
fees for the initial diagnos-
tics and dental scaling before 

The ABCs of veterinary dentistry:  
X is for intraoral x-rays 
Most of the tooth is located below the gumline and out of view. Intraoral 
radiography can yield invaluable diagnostic information about your 
patients’ oral health.  
By Jan Bellows, DVM, DAVDC, DABVP, FAVD

Figure 1. (left) Referral skull image of the mandibular canines. (center) A radiologist’s interpretation based on the skull image: 
probable tooth root abscess. (right) Intraoral radiograph shows no evidence of periapical disease, reinforcing the indication for 
intraoral radiographs.

FINDINGS: The 
soft tissues in the 
submandibular region 
are thickened. A zone 
of lucency surrounds 
the right mandibular 
canine tooth (404). 
The maxillary and 
mandibular bones, 
where the teeth once 
resided, smoothly 
undulate. 204 
and 404 the only 
remaining teeth.
CONCLUSIONS:
1. Probable tooth root 
abscess, 404.
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the client leaves the exam 
room. The client agrees in 
writing that they under-
stand that you will place 
their pet under anesthesia 
as well as the associated 
risks, and that there are 
likely to be additional fees 
for needed care. Discuss 
payment options openly. 
Inform the client what to 
expect over the course 
of the day and arrange a 
time to speak to the owner 
while the dog or cat is still 
anesthetized after deter-
mining the cause of the 
pet’s halitosis.

 • 9:30 am-11:00 am: The 
staff acquires preanesthetic 
test results to share with 
you, and then prepares the 
patient for anesthesia. 

 • 11:30 am-12:45 pm: Staff 
members anesthetize the 
patient, scale and polish 
the pet’s teeth, and obtain 
intraoral radiographs for 
the veterinarian to examine 
chairside. A team member 
then hands the veterinarian 
a dental probe to conduct 
the tooth-by-tooth examina-
tion and create a treatment 
plan, dictating the results to 
an assistant who creates the 
dental chart. The assistant 
tabulates additional fees, and 
creates and sends an email 
or text report to the client. 

 • 1:00 pm: Review with the 
client your findings and the 
optimal treatment plan, 
explaining all associated 
fees and discussing payment 
options if needed. 

 • 3:00 pm: Perform the neces-
sary treatment. 

 • 5:30 pm: Meet with the 
client to review the diag-
nosis and therapy. Have 
the client set a follow-up 
appointment to evaluate 
healing and create a tailored 
daily plaque prevention 
program. To leave clients 
with a lasting positive 
impression, send them 
home with a simple digital 
report that includes clinical 
before and after images and 
radiographs of their pet. 

Optimal vs 
functional care 
Our patients do not need 
their teeth to live a full life, 
but they do need comfort. 
Root planing, local antimi-
crobial administration, and 
laser periodontal surgery 
are often recommended for 
optimal care but are not in 
the comfort range of some 
clients who cannot provide 
or afford needed follow-up 
care. In these cases, a treat-
ment plan aimed at creating 
a pain-free functional 
mouth is the goal. You can 
make the pet comfortable 
by extracting teeth with 
complicated fractures and 
teeth affected by established 
periodontal disease. 

One of the challenges in 
veterinary dentistry is getting 
the client to agree to your 
recommendations and having 
sufficient time to provide 
care during the same visit as 
the exam. When there is only 

1 treatment table or extra 
time is not available, treat-
ment staging becomes more 
imperative. In these cases, 
prepare your client that the 
diagnostics and teeth cleaning, 
polishing, and irrigation are 
performed during the initial 
visit, followed by a review of 
pathology with therapeutic 
recommendations, with the 
treatment itself performed 1 to 
2 weeks later after the client 
agrees to the recommendation 
and has financial arrangements 
in place.

Interpreting oral 
x-rays and determining 
treatment
Periodontal disease
Radiographs, which provide 
a 2-dimensional view of a 
3-dimensional object, are 
used to determine indirectly 
the degree of bone (tooth 
support) loss. The bone level 
in periodontal disease often 
decreases as inflammation 
extends and bone is resorbed. 
In order to visualize bone 
loss radiographically, 40% of 
the bone has to be affected. 
Distribution of bone loss is 
classified as either localized 
or generalized, depending on 
the number of areas affected. 
Localized bone loss occurs 
in isolated areas, whereas 
generalized bone loss involves 
the majority of the marginal 
bone. You can classify specific 
areas of bone loss as horizontal 
(perpendicular to the tooth) or 
vertical (angular along the side 
of the root).

Figure 2. (left) Measurement of bone loss. (right) Stages 2, 3, and 4 periodontal disease.
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Periodontal disease is clas-
sified into 4 stages based on 
radiographic and clinical 
signs. In the normal cat or dog 
without periodontal disease, 
the alveolar margin resides 
within millimeters apical to the 
cementoenamel junction. Stage 
1, gingivitis, occurs when the 
gingiva appears inflamed. There 
is no periodontal support loss or 
radiographic change. 

Stage 2, early periodontitis, 
occurs when attachment loss is 
less than 25%, as measured from 
the cementoenamel junction to 
the apex. Clinically, early peri-
odontitis is typified by pocket 
formation or gingival reces-
sion. Radiographically, stage 2 
periodontitis appears as blunting 
(rounding) of the alveolar margin 
in addition to bone loss. There 
may also appear to be a loss of 
continuity of the lamina dura at 
the alveolar margin level.

Stage 3, moderate peri-
odontitis, is diagnosed when 
25% to 50% of attachment loss 
occurs (Figure 2). The direction 
of bone loss is either horizontal 
or vertical (angular). Horizontal 
bone loss appears radiographi-
cally as decreased alveolar 
bone along adjacent teeth. 
Normally, the alveolar margin 
bone is located 1 mm apical to 
the cementoenamel junction. 
With horizontal bone loss, both 
the buccal and/or lingual bone 
plates, as well as interdental 
bone, are resorbed. Clinically, 

horizontal bone loss is typi-
fied by a suprabony pocket, 
which occurs when the 
epithelial attachment is above 
the bony defect.

Vertical bone loss, resulting 
from infrabony defects, 
occurs when the pocket walls 
are within a bony housing. 
Periodontal disease may 
cause a vertical defect to 
extend apically from the 
alveolar margin. Alveolar 
bone expansion appears 
clinically as bulging alveoli 
around 1 or both maxillary 
and/or mandibular canines. 
Radiographically, this lesion 
appears as bone loss around 
the root and expansile 
alveolar bone growth.

Stage 4, advanced peri-
odontal disease, is typi-
fied by deep pockets and/
or marked gingival reces-
sion, tooth mobility, gingival 
bleeding, and purulent 
discharge. Attachment loss 
is greater than 50% of the 
root length.

Furcation exposure results 
from bone loss at the root 
junction of multirooted teeth 
due to advanced periodontal 
disease. Unless there is a 
radiolucent area in the region 
of the furcation, it is sometimes 
difficult to determine radio-
graphically whether the inter-
radicular space is involved. Lack 
of radiographically detectable 
furcation involvement is not 
confirmation of the absence 
of periodontal destruction. 
Advanced furcation exposures, 
where both cortical plates are 
resorbed, are easily recognized 
on radiographs. 

Stage 1 furcation involve-
ment exists when the tip of a 
probe can just enter the furca-
tion area. Bone partially fills 
the area where the roots meet. 
Radiographically, there may be 
decreased opacity of the bone at 
the furcation.  

Stage 2 furcation involve-
ment exists when the probe tip 
extends horizontally into the 
area where the roots converge 
but does not exit on the other 
side. Radiographically, there will 

be bone loss at the furcation. 
Stage 3 furcation expo-

sure lesions exist secondary to 
advanced periodontal disease. 
Alveolar bone has resorbed to 
a point that an explorer probe 
passes through the defect 
unobstructed. Radiographically, 
there will be an area of complete 
bone loss.

Tooth resorption 
Because tooth resorption is 
not observed clinically in 
most cases, intraoral x-rays 
are important in the diagnosis 
and treatment planning for 
canine and feline tooth resorp-
tion. Radiographically, when 
the external resorption lesion 
is located apically, the apex 
will appear shortened, blunted, 
or square, and the lesion will 
be ragged or irregular. If the 
lesion is internal resorption, 
then the root canal system 
has an enlarged area and the 

margins of the lesion are 
sharp, smooth, and clearly 
defined. The canal is not 
present in the lesion, and 
the size is variable.

Classification of tooth 
resorption takes into 
account the extent of lesion 
progression, anatomic loca-
tion, and etiology. The clini-
cian should know whether 
the resorption is internal 
or external and, if external, 
whether it has extended 
to the oral cavity. Some 
investigators believe that 3 
radiographic appearances of 
tooth resorption exist and 
have clinical significance 
related to therapy.

Type 1 usually involves 
loss of alveolar bone adja-
cent to an often well-defined 
area of tooth resorption; 
normal periodontal liga-
ment space is maintained 
at other areas of the tooth. 
If the lesion extends to 
the oral cavity, the entire 
tooth should be extracted 
(Figure 3).

Type 2 involves loss of 
the periodontal ligament 
space and lamina dura due 
to fusion of the tooth root 

and alveolar bone (dentoal-
veolar ankylosis); the resorbing 
tooth structure may appear less 
radiopaque than the unaffected 
tooth (replacement resorp-
tion) (Figure 4). If the lesion 
extends to the oral cavity, the 
crown can be reduced in height 
below the gingiva followed by 
gingival closure.

Type 3 includes features present 
in types 1 and 2. If the lesion 
extends to the oral cavity, the 
tooth should be extracted. 

Jan Bellows, DVM, DAVDC, 
DABVP, FAVD, owns All Pets 
Dental in Weston, Florida. He 
is a diplomate of the American 
Veterinary Dental College and 
the American Board of Veterinary 
Practitioners. He can be reached 
at dentalvet@aol.com.
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Because tooth 
resorption is not 
observed clinically in 
most cases, intraoral 
x-rays are important 
in the diagnosis and 
treatment planning 
for canine and feline 
tooth resorption. 

Figure 4. Type 2 tooth resorption of both 
mandibular canines.

Figure 3. Type 1 tooth resorption of the right 
mandibular canine root.
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Who needs dental radiographs?
Still not convinced that intraoral radiographs are vital for every 
patient? Check out these pairs of clinical and radiographic images.  
As you will see, it is very challenging to distinguish which patients need 
dental care based on clinical appearance alone. 

The clinical image shows a 
discolored left maxillary first 
incisor, whereas the radiograph 
shows left maxillary incisor root 
resorption and an enlarged root 
canal compared with the adjacent 
teeth. Extraction is indicated for 
this patient.

This patient’s maxillary incisors 
appear clinically normal, but an 
x-ray reveals that the left maxillary 
first and second incisors have 
enlarged root canals consistent 
with nonvital teeth. Root canal 
therapy or extraction is indicated.

Based on the clinical image, 
this cat’s right maxillary 
canine appears to have an 
uncomplicated crown fracture, 
but the radiograph shows 
marked root resorption and 
the need for extraction. 

Clinically, the left maxillary 
third premolar is slightly 
discolored. In the radiograph, 
the same tooth appears 
to be affected by marked 
tooth resorption. Extraction 
is indicated.

An uncomplicated crown 
fracture in the right maxillary 
fourth premolar is seen 
clinically, but an intraoral x-ray 
shows marked external tooth 
resorption of the distal root. 
Extraction is indicated. 

The left mandibular first 
premolar is clinically missing. 
The radiograph is consistent 
with a dentigerous cyst with 
an unerupted first premolar 
present. Surgical removal 
of the first and second 
premolars is indicated. 

These left mandibular crowns look normal clinically, but radiography reveals first molar support 
loss and periapical lucencies consistent with endodontic disease. Root canal therapy or extraction is 
indicated. The x-ray also shows that the second molar is affected by advanced periodontal disease.
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How many of us have heard 
owners talk about their dog 
“slowing down”? “He’s just 

getting older,” they often say. Yet, 
according to Amber Ihrke, DVM, 
CCRT, CVA, CVSMT, CAC, CVPP, 
owner and medical director of 
Integrative Pet Care of Homer Glen in 
Homer Glen, Illinois, age alone does 
not cause pets to slow down. Instead, 
slowing down is a manifestation of 
underlying disease, and it is important 
to find the true cause and address it. 

Commonly, the underlying cause is 
osteoarthritis (OA). OA affects 1 in 
5 adult dogs and is the leading cause 
of chronic canine pain.1 It can lead 
to decreased quality of life, reduced 
performance and activity and, in 
some cases, eventual euthanasia. 
Ihrke told attendees at the American 
Veterinary Medical Association 
Virtual Convention that it is impor-
tant to intervene before end-stage 
joint degeneration—preferably as 
soon as a patient’s activity level starts 
to decrease. 

Pathophysiology and 
progression of OA 
Ihrke first reviewed a bit about the 
pathophysiology and progression of 
OA.2 First, pathologic changes occur 
in the articular tissues, commonly 
manifested by thickened joint 
capsules. The synovial membrane 
then becomes inflamed, and the 
synovial fluid less viscous. Pain begins 
at this stage as a result of synovial 
inflammation, and it is during these 
early stages that intervening offers the 
most benefit. The next phase is carti-
lage deterioration. Finally, osteophytes 
develop and bone remodeling occurs. 
This mechanical failure of articular 
cartilage is the defining element of OA 
and is irreversible.

Clinical disease caused by these 
pathophysiologic changes can be quan-
tified using the Canine OsteoArthritis 
Staging Tool (COAST), which catego-
rizes OA into 5 stages (see Stages of 
OA on page 44).3 Owners typically 
start noticing reduced activity in 
their pets during stage 2, and patients 

are presented for evaluation most 
commonly during stage 2 or 3.

Confirming the diagnosis
Before we can develop a treatment 
protocol, Ihrke said, we need to 
confirm the diagnosis. A thorough 
and systematic patient evaluation is 
important and should not be over-
looked. This includes signalment (to 
help guide the differential diagnosis), 
a thorough history, gait assessment, 
physical examination, and diagnostic 
tests. The history should include 
detailed questions about the pet’s 
ability to perform various daily activi-
ties (eg, getting into and out of their 
bed, going up or down stairs, walking 
around the yard). 

“It’s important to compare the pet’s 
current and past activity levels,” Ihrke 
said. “Knowing that a patient can walk 
1 mile at the time of evaluation is a 
seemingly good sign, but it can be 
misleading if a couple months earlier 
the pet was able to walk 2 or 3 miles.” 
Additionally, be sure to establish 

whether the patient is a pet versus a 
performance animal. 

When evaluating gait, do so in 
several situations and from multiple 
directions, Ihrke advised. Assess the 
patient as they walk casually around 
the exam room and when moving 
on a leash at both a walk and a 
trot. Transitions from 1 position to 
another (eg, rising from lying down) 
can be telling, but these actions must 
be voluntary and without manual 
interference. Ihrke recommends 
using video recordings where possible 
and said use of a lameness scale is 
essential. “Many scales are available 
and will help objectively compare 
findings from 1 visit to the next, or 
assess accurately when evaluations 
are done by more than 1 associate,” 
she said. Importantly, the owner can 
conceptualize improvement more 
easily when they can see progress on a 
quantified scale. 

The physical examination is clearly 
essential. The crepitus, range of 
motion, effusion, pain, instability 

Rehabilitation 
and canine 
osteoarthritis: 
a multimodal 
approach 
Early recognition of degenerative joint 
disease combined with a multimodal 
treatment approach that includes a 
comprehensive rehabilitation plan can 
improve patient outcomes.

By Rebecca A. Packer, DVM, MS, DACVIM (Neurology/Neurosurgery)
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(CREPI) system for joint evalu-
ation provides a systematic 
approach.4 Palpate both sides 
of the patient, starting with the 
presumed unaffected areas. Assess 
muscle atrophy, joint swelling, 
asymmetry, muscle tenderness, 
and heat. The goal of the exami-
nation is to confirm the area of 
lameness and lead you toward 
a diagnostic plan. Much like a 
scoring system for gait is essential, 
a pain score is similarly important. 
The diagnostic plan would then 
include case-appropriate modali-
ties, such as orthogonal radio-
graphs and joint taps.

Managing OA
Ihrke presented a list of 5 manage-
ment goals for dogs with OA: 

 • Intervene early
 • Improve quality of life
 • Reduce pain
 • Decrease flare-ups
 • Increase daily activity

These goals are best accomplished, 
she said, using a multimodal and 
comprehensive approach. 

Medical management 
One of the starting points of 
treatment is nonsteroidal anti-
inflammatory drugs. Adjunctive 
therapies such as amantadine, 
amitriptyline, or gabapentin 
(or combinations thereof ) may 
also be used. Disease-modifying 
agents such as polysulfated 
glycosaminoglycans may also 
be beneficial and are commonly 
used. Omega-3 fatty acid 
supplements, chondroprotec-
tive supplements, and diets rich 
in eicosapentaenoic acid are 
also beneficial. 

Weight optimization
Ihrke said this term is often 
better received by owners than 
“weight loss” or “diet,” and can 
have a great impact. Weight loss 
of 6.10% has been associated with 
a subjective decrease in lame-
ness, and improvement on kinetic 
gait analysis can be seen with a 
weight loss of 8.85%.5 As such, 
her goal for patients is a standard 
10% reduction in body weight, as 
weight optimization alone may 
help reduce clinical signs of OA. 

Rehabilitation
Rehabilitation is part of the 
multimodal approach, but 
in itself is also multimodal. 
Environmental modifications 
to improve traction in the 
home (eg, carpet, yoga mats, 
booties) is 1 component. There 
are also many therapeutic aids, 
in addition to manual therapy. 
Thermotherapy employs a 
combination of cold packs (to 
reduce acute-phase inflamma-
tion) on affected joints, with hot 
packs (to increase blood flow, 
improve connective tissue exten-
sibility, and promote muscle 
relaxation) on soft tissues in 
the surrounding regions. Other 
therapies include transcutaneous 
electrical nerve stimulation, 
which provides pain relief and 
can be used at home; photo-
biomodulation (therapeutic 
laser); hydrotherapy, which can 
reduce the load on hip joints by 
60% when water is at hip level; 
therapeutic ultrasound; pulsed 
electromagnetic field therapy; 
and extracorporeal shockwave 
therapy. All of these modali-
ties are used to reduce pain and 
inflammation or improve muscle 
relaxation and mobility. As such, 
some may be targeted to the 
affected joint and others on the 
adjacent muscle groups.

Manual therapy remains the 
most essential aspect of rehabili-
tation. “Above all other rehabili-
tation tools, manual therapy is 
always a component—and the 
cornerstone—of the treatment 
protocol,” Ihrke said. Manual 
therapy includes releasing trigger 
points, improving joint range 
of motion, and decreasing pain 
through massage. 

The second most important 
aspect of the rehabilitation 
protocol is a therapeutic exer-
cise program. “Fitness in dogs 
is not achieved via self-directed 
activities,” Ihrke said. “Walking 
around the yard is not the same 
as an intentional plan to target 
a specific group of muscles or a 
specific movement.” 

Much like rehabilitation 
aids can be used to improve a 
patient’s pain control or func-
tion, intraarticular injections 

(eg, hyaluronic acid or corti-
costeroids) may do the same. 
These are administered on a 
case-by-case basis and are always 
prescribed alongside a corre-
sponding rehabilitation plan. 
Further, intra-articular injec-
tions of platelet-rich plasma or 
stem cells may have a role in the 
future, particularly in early OA. 

Setting SMART goals
All of these aspects of evalua-
tion and treatment circle back 
to setting goals for the patient. 
The goals set by a clinician must 
take into account the goals of 
the owner and the role of the 
patient (whether it is a pet, 
working dog, or performance 
dog). If the owner’s goals are 
unrealistic, have a discussion to 
reach a reasonable consensus. 
Ihrke advised setting SMART 
goals with clients: specific, 
measurable, attainable, relevant, 
and time-based. An example 
of a SMART goal is to improve 
weight-bearing of the right pelvic 
limb by 15% (relevant, measur-
able, and specific) in 4 weeks 
(time-based and attainable).” 

Summary
Ihrke’s comprehensive patient 
evaluation plan includes signal-
ment, a thorough patient history, 
gait evaluation, physical exami-
nation, and diagnostic testing. A 
multimodal treatment protocol, 
including medications, weight 
optimization, supplements, and 
rehabilitation, is best imple-
mented in the earliest stages of 
joint progression when possible. 

In this way, we can provide the 
most benefit to dogs suffering 
from OA that need our help 
to maintain a favorable quality 
of life.  

Rebecca A. Packer, DVM, 
MS, DACVIM (Neurology/
Neurosurgery), is an associate 
professor at Colorado State 
University College of Veterinary 
Medicine and Biomedical Sciences 
in Fort Collins. She is active in 
clinical and didactic training of 
veterinary students and residents 
and has developed a comparative 
neuro-oncology research program 
at Colorado State University. 
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Stages of OA3

Stage 0: No risk factors, patient is clinically normal 
Stage 1: At-risk dogs; clinical signs are difficult to detect, but 
physiologic factors of OA are present 
Stage 2: Mild OA; clinical signs are intermittent and include 
obvious impairment of the ability to perform certain daily activi-
ties, consistent alterations in body carriage, and muscle loss 
Stage 3: Moderate OA; patient has constant impairment 
of form and a diminished capacity to engage in activities of 
daily living
Stage 4: Severe disease; mobility is impaired, and the 
patient’s ability to move or jump is decreased compared with 
previous normal activity 
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Proper eyelid anatomy is 
essential for protecting 
the globe, as well as for 

distributing the tear film on the 
ocular surface. However, many 
dog breeds suffer from inher-
ited eyelid abnormalities that 
affect their function. This article 
discusses surgical correction 
of some of the more common 
disorders of this critical organ.

Entropion
Entropion, or inward rolling 
of the eyelid margin, causes 
eyelashes and facial hair to 
contact the conjunctiva and 
cornea (Figure 1), leading to 
conjunctivitis, keratitis, and 
possible ulceration. There are 
3 types of entropion: confor-
mational (caused by anatomic 
abnormalities of the eyelids 
themselves), spastic (caused 
by marked contraction of 
the orbicularis oculi muscle), 

and cicatricial (caused by 
scarring from an injury or 
previous surgery).

Conformational entropion 
is by far the most common 
presentation. It usually affects 
both eyes, and more commonly 
the lower eyelid. Severe cases 
may involve the entire lid, but 
typically just a portion of the 
margin is affected. In brachy-
cephalic dogs, conformational 
entropion is more notable at the 
medial lower eyelid, whereas 
in large, broad-skulled dogs it 
often affects the lateral part of 
the lower eyelid and the lateral 
canthus. Clinicians typically 
see upper eyelid involvement 
in dogs with very heavy brows, 
such as bloodhounds, Shar-Peis 
(Figure 2), and chow chows. 
Conformational entropion is 
believed to be inherited in a 
large number of dog breeds, 
including the chow chow, 

English bulldog, Irish setter, 
Labrador and golden retrievers, 
Saint Bernard, Shar-Pei, 
Rottweiler, Great Dane, and 
Chesapeake Bay retriever.  

Although conformational 
entropion may manifest soon 
after first eye opening, it often 
does not become clinically 
evident until later in life as the 
skull and associated facial skin 
gain their adult conformation. 
Conversely, maturation may also 
be associated with reduction or 
sometimes even resolution of 
entropion. For these reasons, 
surgeons should use temporary 
tacking and postpone definitive 
surgery until facial maturity is 
achieved, although such a delay 
is not advisable in severe cases.

Surgical correction 
The surgical method chosen to 
correct entropion depends on 
the patient’s breed and facial 

maturity, mechanism and 
severity of the condition, and 
position of the eyelid abnor-
mality. Of these, mechanism is 
perhaps the most important, as 
the entropion may be caused 
by excessively long or short 
eyelids, excessive facial skin, 
an overly tight or misdirected 
canthal ligament, or a painful 
process causing spastic entro-
pion. Regardless of the proce-
dure chosen, accurately assess 
the extent of skin resection 
before sedation, premedica-
tion, or anesthesia induction. 
Consider use of a dermatologic 
marker pen. Always apply 
topical anesthesia to eliminate 
other causes of spastic entropion 
before deciding on the extent of 
surgical resection. Keep in mind 
that the goal is to correct for 
the conformational or anatomic 
component only, not the spastic 
component. Correction of the 

Help with challenges in eyelid surgery
Conditions in which the eyelid rubs against the eyeball, as well as drooping 
eyelids, can only be corrected surgically. Here’s a look at the appropriate 
procedures for various conditions.
By Ron Ofri, DVM, PhD, DECVO

Figure 1. Lower eyelid entropion. Note the facial hair rubbing on the 
cornea. This defect can be corrected with a modified Hotz-Celsus 
procedure.

Figure 2. Excessive skin folds causing upper eyelid entropion in a Shar-Pei. 
In adult dogs. this defect is best corrected using the Stades technique or 
rhytidectomy.

Figure 3. A lid plate to protect the corneal surface while making eyelid skin 
incisions is an essential component in an eyelid surgical pack.

Figure 4. Skin sutures are used for temporary tacking of excessive skin 
folds in a Shar-Pei puppy.

Figure 1 Figure 2 Figure 3
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conformational component will also 
alleviate the spastic component.

The majority of simple, breed-
related entropion cases can be 
addressed using the Hotz-Celsus 
procedure. For this procedure, 
make the initial incision parallel 
to the eyelid margin at the haired-
nonhaired junction while protecting 
the ocular surface with a lid plate 
(Figure 3). Avoid placing this inci-
sion too far from the eyelid margin. 
This is a common error that causes 
a significant loss of “mechanical 
advantage” and achieves less ever-
sion. The length of this first incision 
is dictated by the length (extent) of 
inverted eyelid. First, apply gentle 
pressure with the thumb at the point 
of entropion to roll out the eyelid 
until the eyelid margin (meibomian 
gland orifices) can be seen along the 
whole length; this will help outline 
the full lateral and medial extent of 
entropion. Other clues are provided 
by the pale discoloration, blepha-
redema, and alopecia that occur 
secondary to rubbing of eyelid skin 
against the cornea.

Next, make a curvilinear inci-
sion joining the 2 ends of the first 
incision. The real art of entropion 
surgery is deciding on the amount 
of tissue to resect (ie, the distance 
between the first and second inci-
sions). This was predetermined 

during the examination of the awake 
patient (using topical anesthetic) and 
can be confirmed during surgery 
by applying the same clues used to 
determine the length of the first 
incision. The most important point 
is to ensure that the widest tissue 
resection is planned for the most 
inverted section of the eyelid, even 
if this creates an asymmetric area of 
resected tissue.

Remember:
 • Undercorrection with the need 

for a second operation is prefer-
able to overcorrection, which 
may cause cicatricial ectropion.

 • Do not remove the orbicularis 
oculi muscle; doing so increases 
hemorrhage, operating time, 
postoperative edema, and infec-
tion risk.

 • Use 5-0 or smaller suture mate-
rial with swaged-on, cutting 
suture needles to suture the 
2 incision lines to each other.

 • Place multiple, closely spaced 
sutures of small “bites” with 
the goal of excellent apposition. 
Sutures will not be under great 
forces postoperatively.

 • Use an Elizabethan collar 
until at least 2 to 3 days after 
suture removal.

 • Provide adequate postopera-
tive analgesia for the first 7 to 
10 days.

Figure 4
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 • Delay any decision regarding 
a second operation for at least 
4 to 6 weeks.

Temporary tacking 
A number of patients will benefit 
from some form of tempo-
rary relief of entropion until 
permanent blepharoplasty is 
performed. This has tradition-
ally been achieved with a series 
of temporary tacking sutures 
placed so as to evert the eyelid 
(Figure 4). Temporary tacking 
procedures may be consid-
ered to treat entropion in the 
following patients:

 • Patients with an underlying 
treatable cause (eg, kerato-
conjunctivitis sicca, corneal 
ulcer) should be tacked 
while that cause is corrected 
or controlled. 

 • Immature patients. Because 
entropion may progress or 
resolve with maturity in 
some animals, permanent 
surgical correction is best 
delayed until facial maturity 
is reached. 

 • Patients with a temporary 
cause of entropion, such 
as transient enophthalmos 
caused by dehydration or 
lack of orbital fat, as seen in 
neonatal animals, especially 
foals and lambs. 

Surgical staples have been 

used recently in place of sutures 
for temporary tacking because 
they are quicker, less traumatic, 
less irritating, persist in the 
tissue longer than sutures, and 
can usually be applied without 
general anesthesia. Animals 
may be sedated, but do not 
infuse local anesthetic into the 
eyelids. This disrupts the eyelid 
anatomy and hinders correc-
tive tacking. Place as many 
staples as necessary to evert 
the affected eyelid margin (and 
canthus in some patients). Each 
staple should be perpendicular 
to the eyelid margin. Leave the 
staples or sutures in place for 
as long as necessary. In some 
animals, tacking may have to 
be repeated several times until 
facial maturity is reached and 
permanent corrective surgery 
can be performed.

Upper eyelid entropion
Upper eyelid entropion is seen 
most commonly in dogs with 
excessive brow tissue, such as 
chow chows, Shar-Peis, basset 
hounds, and bloodhounds. In 
these patients it is usually the 
upper eyelashes that irritate 
the cornea because of ptosis 
of the heavy upper eyelid and 
the consequent “flat” angle at 
which these lashes approach 
the cornea. Therefore, standard 
entropion procedures such as 

the Hotz-Celsus technique 
may not alleviate the problem. 
Rather, these dogs usually 
require correction using the 
Stades technique. 

To start the Stades procedure, 
resect a large, approximately 
semicircular or crescent-
shaped piece of tissue from the 
dermal side of the upper eyelid 
(including the cilia themselves, 
avoiding the Meibomian glands). 
Then, bring down the dorsal 
wound border toward (but not 
meeting) the wound nearer the 
eyelid margin. Suture to leave an 
exposed strip of subcutis about 
3- to 4-mm wide. This tissue is 
left to heal by second intention 
such that the contraction and 
cicatrization during this process 
further everts the upper eyelid 
and forms a relatively hair-free 
margin. Severe cases may benefit 
from highly involved stellate 
rhytidectomy procedures (skin-
fold resections from the top of 
the head) to alleviate the heavy 
skin contributing to the upper 
eyelid ptosis.

Ectropion
Like entropion, ectropion 
(eversion of the eyelid) almost 
always affects the lower lid only. 
Clinically significant ectropion 
is less common than entro-
pion. The most common type is 
conformational or breed-related 

ectropion. The condition is 
seen in dogs with loose facial 
skin, such as retrievers, Saint 
Bernards, bloodhounds, and 
cocker spaniels. It can cause 
secondary lagophthalmos, kera-
titis, or conjunctivitis. 

Depending on the severity 
of the ectropion, it can be 
resolved using 1 of 2 tech-
niques: wedge resection or 
V-to-Y blepharoplasty.

Wedge resection
When ectropion is secondary to 
mild euryblepharon (elongated 
eyelids), shorten the lower eyelid 
by resecting a full-thickness 
wedge from the lateral end of the 
lower eyelid (Figure 5). Then, 
use a standard 2-layer closure to 
perfectly appose the sides of the 
eyelid margin. 

Wharton-Jones (V-Y) 
blepharoplasty
The Wharton-Jones (V-Y) 
blepharoplasty procedure is used 
in moderate and severe ectro-
pion cases and for cicatricial 
ectropion (Figure 6). Begin by 
outlining a triangular piece of 
skin with the base parallel to the 
eyelid margin and sufficiently 
wide to encompass the section 
of everted eyelid. Do not make 
any incision at the base of the 
triangle. Rather, incise the skin 
along the 2 sides of the triangle, 

Figure 7. A small sebaceous adenoma, involv-
ing less than 33% of the eyelid length, can be 
removed using a wedge resection. Note that 
despite its small size, this tumor is irritating the 
corneal surface, as evidenced by the elevated 
third eyelid.

Figure 5. Mild ectropion, due to an elongated 
lower eyelid, can be corrected by a wedge resec-
tion of the lateral eyelid.

Figure 6. Severe ectropion is best corrected with 
a Wharton-Jones (V-Y) blepharoplasty.

Figure 5 Figure 6

Figure 7
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and elevate a V-shaped flap of skin 
between them toward the base. 
Excise all scar tissue beneath and 
surrounding this flap. Then, suture 
the incision beginning at the apex 
farthest from the eyelid margin; use 
simple interrupted sutures of 3-0 
to 5-0 braided nylon or silk to form 
a vertical line perpendicular to the 
eyelid margin. This vertical portion 
forces the triangle and eyelid margin 
toward the globe. The length of the 
vertical portion depends on how 
much elevation or inversion of the 
eyelid margin is required to return it 
to its normal position. To allow for 
subsequent wound contraction, it 
should be about 2- to 3-mm longer 
than required. Finally, suture the 
remaining parts of the 2 incisions to 
the free edges of the flap so that the 
sutured skin forms a Y.

Lower medial entropion 
canthoplasty (brachycephalic 
ocular syndrome)
A syndrome of eyelid, conjunctival, 

and corneal lesions is seen commonly 
in brachycephalic dogs. This so-called 
brachycephalic ocular syndrome 
consists of any combination of the 
following features: 

 • Lower medial entropion 
 • Breed-related exophthalmos
 • Macropalpebral fissure 
 • Lagophthalmos or sleeping with 

the eyelids incompletely closed
 • Medial caruncular trichiasis 
 • Nasal fold trichiasis 
 • Pigmentary keratitis 
 • Epiphora caused by kinking of 

the lower nasolacrimal canaliculi 
and puncta 

Brachycephalic ocular syndrome is 
sometimes exacerbated by distichi-
asis and decreased tear production or 
quality. Medial canthoplasty neatly 
corrects many of the signs associated 
with this syndrome. It reduces the 
palpebral fissure size, removes the 
medial caruncle, and everts the lower 
medial entropion, thereby reducing 
corneal exposure, frictional irritation 

from trichiasis, and functional naso-
lacrimal apparatus obstruction. 

Medial canthoplasty is recom-
mended for dogs with this combi-
nation of signs, especially when 
the signs are related to progressive 
corneal melanosis. It is also suit-
able for patients with shallow orbits, 
exposure, or strabismus following 
proptosis, especially when these are 
associated with secondary corneal 
lesions. When performing this proce-
dure, be sure to avoid the lacrimal 
puncta, meticulously remove all hair 
follicles from the medial caruncle, 
carefully incise the eyelids, realign the 
eyelid margins perfectly, and provide 
appropriate postoperative manage-
ment as for other eyelid procedures.

Small eyelid tumors 
(wedge resection)
Full-thickness wedge resection 
is used to remove small eyelid 
tumors (Figure 7) or (as previously 
discussed) to shorten the eyelids from 
their lateral end when ectropion is 

due to euryblepharon. Always avoid 
the medial canthal area and nasolac-
rimal apparatus. Tumors larger than 
25% of the eyelid length in cats and in 
mesaticephalic and dolichocephalic 
dogs, or more than 33% in brachy-
cephalic dogs, should be removed 
using alternative surgical techniques. 
When performing a wedge resec-
tion, the height of the triangle should 
be approximately twice its base. 
Make the skin incision with a No. 15 
Bard-Parker scalpel while supporting 
the eyelid with a Jaeger lid plate 
(see Figure 3). Cut the subcutis and 
conjunctiva with straight Mayo or 
Stevens tenotomy scissors, so that the 
tissue wedge is resected completely. 
Then, appose the lid margin using the 
2-layered closure. 

Ron Ofri, DVM, PhD, DECVO, 
is a professor of compara-
tive ophthalmology at the Koret 
School of Veterinary Medicine at 
Hebrew University of Jerusalem in 
Rehovot, Israel.
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2020
December 4-6
Ortho, Small Parts, and 
Everything Else Ultrasound Lab
Andover, NJ
info@sonopath.com
info.sonopath.com

December 5-9
AAEP 2020
Las Vegas, NV
aaep.org
859-233-0147
aaepoffice@aaep.org

2021
January 7-9 
AVMA Leadership 
Conference (virtual) 
avma.org/events/veterinary-
leadership-conference 

January 16-20
Veterinary Meeting & Expo 
(live and virtual)
Orlando, FL
navc.com/vmx

January 24-27
Small Animal Alaskan 
Mushing CE Experience
Big Lake, AK
907-892-7899 

January 25-29
Lake Tahoe Equine 
Conference
Incline Village, NV
laketahoeequineconference.
com

February 11-14
Midwest Veterinary 
Conference
Columbus, OH
mvcinfo.org
info@mvcinfo.org

February 25-27
Fetch® dvm360 Virtual 
Conference 
fetchdvm360.com
events@dvm360.com
800-255-6864 

March 21-24
WSAVA World 
Congress
Warsaw, Poland 
wsava2020.com

April 15-18 
2021 VECCS Spring 
Symposium
Kauai, HI
veccs.org/spring2021/ 

April 19-20 
Austin Vet
Austin, TX
us.vetshow.com/austin

May 3-5 
United Veterinary 
Services Association 
Annual Conference
Scottsdale, AZ  
uvsa.net/events/
annual-conference/

May 12-14 
Chicago Vet
Chicago, IL
us.vetshow.com/
chicago

May 13-15
Fetch® dvm360 Virtual 
Conference 
fetchdvm360.com
events@dvm360.com
800-255-6864 

June 5-6
Veterinary Dentistry for 
Technicians Weekend 
Extravaganza!
Arlington, VA
veterinarydentistry.net/
veterinarypracticenews-
washington-june-2021-extrav
703-528-4444

June 18-19  
DC Vet
Washington, DC 
us.vetshow.com/
washington-dc
646-437-9080

June 18-21
Pacific Veterinary 
Conference
Long Beach, CA
pacvet.net/long-beach/ 
800-655-2862 

June 20-22
Fetch® dvm360 
Conference 
Indianapolis, IN
fetchdvm360.com
events@dvm360.com
800-255-6864 

July 24-25
Veterinary Dentistry for 
Technicians Weekend 
Extravaganza!
San Diego, CA
veterinarydentistry.net/
veterinarypracticenews-
sandiego-july-2021-extrav
619-221-1900

August 25-27
Hospital Design 360 
Conference 
Kansas City, MO
fetchdvm360.com
events@dvm360.com
800-255-6864 

August 27-30
Fetch® dvm360 
Conference 
Kansas City, MO
fetchdvm360.com
events@dvm360.com
800-255-6864 

September 4-7
British Equine Veterinary 
Conference
Birmingham, UK
info@beva.org.uk 

September 23-26
Southwest Veterinary 
Conference
San Antonio, TX
swvs.org/swvs-2021
972-664-9800

September 30-October 1 
American Association of 
Feline Practitioners Annual 
Conference
Phoenix, AZ 
catvets.com

October 11-14 
Atlantic Coast Veterinary 
Conference® 
Atlantic City, NJ
acvc.org
events@dvm360.com
800-255-6864 

December 2-5
Fetch® dvm360 
Conference 
San Diego, CA
fetchdvm360.com
events@dvm360.com

December 4-8
AAEP 2021
Nashville, TN
aaep.org
859-233-0147
aaepoffice@aaep.org

To let us know about your 
upcoming CE offering, 

email dvm360news 
@mmhgroup.com

NOTE: Many 2020 and early 2021 CE events are now being held online. Please visit individual event websites for details.
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Get updates online @
dvm360.com/products

Vetscan Imagyst  
Point-of-care diagnostic tool 
This new diagnostic system from Zoetis aims to help veterinarians 
make accurate and timely intestinal parasite diagnoses. Vetscan 
Imagyst works in just 3 steps: sample preparation, scanning by whole 
slide imaging, and analysis. The system features image recognition 
algorithms and cloud-based artificial intelligence to identify internal 
parasites such as whipworms, hookworms, roundworms, Giardia, 
and Coccidia inside cats and dogs in about 14 minutes. Its 2-way 
communication system works with practice management software 
to allow for easy access to patient results, medical record updates, 
and more. 

For more information, visit vetscanimagyst.com

PetChatz System
2-way monitoring system for dogs
This 2-way videophone system is designed to help dog owners keep 
tabs on noise and movement when their pet is home alone. PetChatz 
connects over the user’s WiFi network for easy cordless use, and features 
convenient alerts and a silent mode. The smart camera diffuses aroma-
therapy for pets that struggle with separation anxiety, dispenses dog 
treats 4 ways, and streams DOGTV for optimal pet relaxation and 
entertainment. It also features a special “PetsChatz tone” that alerts the 
pet when the owner is communicating with them. 

For more information, visit petchatz.com

NaVetor app 
Mobile practice management app
The NaVetor app allows veterinary teams to check in patients, create 
invoices, and accept payments from clients waiting in exam rooms 
or their vehicles using a mobile device or iPad. The app can also be 
used to forward-book appointments, edit client and patient informa-
tion, prescribe medications, and communicate with team members. 
NaVetor features customizable dashboards, electronic medical 
records, financial reports, client communication tools, and real-time 
patient workflows.

For more information, visit navetor.com.

FastPanel Ringworm PCR test
DNA-based test
This new DNA-based test from Antech Diagnostics detects the most 
comprehensive group of ringworm-causing fungal organisms in dogs, 
cats, horses, rabbits, and small rodents, including Microsporum canis, the 
M gypseum complex (new designation: Arthroderma gypseum, A fulvum, 
A incurvatum), and the Trichophyton mentagrophytes complex (new 
designation: Arthroderma benhamiae, A vanbreuseghemii). With its fast 
turnaround time (1-3 business days), veterinarians can deliver treatment 
quickly and prevent new and secondary infections. Users have the option 
of accessing the test analysis alone or combined with a dermatophyte 
culture using the same patient sample.

For more information, visit antechdiagnostics.com
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Proudly Made  
in the USA

Designed by a  
Practicing Veterinarian

ez-breathe.com

englerusa.com

engler411.com

Engler Engineering Corporation

1099 East 47th Street – Hialeah, Florida 33013 USA 

(800) 445-8581 • (305) 688-8581 • (305) 685-7671 

info@englerusa.com

The EZ-Breathe (EZB) was designed to be  
the simplest anesthesia ventilator available  
to veterinarians today. 
Unlike other ventilators that demand both the space in 
your operating room and the attention of your technicians, 
EZB becomes just one more part of your routine surgical 
procedure. It fits comfortably into any operating 
room size / protocol and is designed to be 
permanently attached to your anesthesia 
machine ready to be used at the push of  
a button.

• The EZB is a very cost effective way to ventilate a veterinary patient
• Simple to set up in less than 5 minutes, easy to operate
• Compact design, takes up almost no space, weighs only 2 lbs
• Ventilates patients from 1kg to 120kg (2lbs to 264lbs)
• Fill & Hold button
• Electronic and mechanical pop-off for added safety
• No inconvenient or cumbersome accessories
• Easy to wean patients off after surgery
• Designed and proudly made in the USA

Easy to use
and set up!

Introductory price of $3150
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Your best, most affordable 
C/E for over 37 years

Those of you working in the trenches, 
that have little or no time for C/E. 

THE CAPSULE IS MEANT FOR YOU!

PRACTICAL, USEFUL information  
for the practicing veterinarian

Visit our website for more information:  
CapsuleReport.com
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Anesthesia Equipment Medical Services

M e d i c a l  S e r v i c e s

S u r g i c a l  S u p p l i e s

E q u i p m e n t

eSutures.com is a liquidator of 
Ethicon and Covidien sutures and 
endomechanicals, as well as  
Synthes screws, implants and  
instruments. 

Find out more at: eSutures.com  
or call 888-416-2409   

Use promo code: DVM15 for 15% off 
your order of $100 or more.* 

*Promo code valid for (1) one use only. Offer expires 12/31/20.

 Name Brands, In Stock
 All Items Available by the  
Box or Individual Packet
 Low Prices
 No Contracts or Minimum  
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 Same Day Shipping
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Have you checked out our new podcast yet?  
Visit dvm360.com/podcasts
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burial and cremation

these are the
alternative to a black bag or

cardboard box

best

Toll free

www.petknap.com

866-PET-KNAP
Petknap, Inc.
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STAMPEDE | Bo Brock, dvm

We said goodbye to 
the last of their 
2 Dachshunds today. 

I felt their tears as the black one fell 
asleep for the last time. Nearly a 
year of poor health was ending, and 
with it came the tender memories 
that would be too sensitive to touch 
for a while. Some people would say 
it was just a dog, but I beg to differ, 
and so would they. Those of us who 
are younger may be wise to see how 
the sunshine years hold a tribute to 
weenie dogs.

The dogs gave them something to 
care for—a living creature that still 
needed them for guidance and the 
basics of life. Yet bigger than that, 
it gave them meaning that carried 
over from years of raising children 
and grandchildren. You cannot just 
turn those emotions off as time 
changes its definition of wisdom 
and usefulness.

The dogs gave them stories to 
share with one another as the 
retirement years set in. Adventures 
hung in the air for hours and those 
short legs carried a long back into 
the mischievousness of puppyhood. 
Each new trick was story material 
for the next phone call with family. 
Lap time was special, with not a 
bump or change in skin texture 
going unnoticed. 

And what about the exercise? 
The black dog was paralyzed in the 
hindquarters for almost 11 months. 
Improvement was slow, but it was 
coming. The surgery had been 

a success, and a good prognosis 
depended on much physical therapy 
at home. Imagine that—11 months 
of walking and exercising and 
moving those legs and swimming 
that critter in the bathtub and 
carrying it outside and tucking it 
into bed. It makes you wonder who 
got the most exercise. It also makes 
you wonder whether would you 
have exercised at all.

No disappointment. This love 
is unconditional. So what if you 
go to bed at 8:30 pm? These dogs 
will be more than happy to stay 
right beside the bed until 5:00 
am when you start the next day. 
So what if you keep the house at 
88 °F year-round? They’ve never 
known any different. So what if 
you drive 25 miles per hour on the 
interstate? They just love going for 
rides. So what if you tell the same 
story over and over? They love it 
as much the last time as they did 
the first. 

Inside of me is a huge tribute to 
weenie dogs. I’ve seen their effect. 
I’ve laughed at those stories. I’ve 
helped you notice every bump and 
change in skin texture. I’ve moni-
tored that exercise program. And 
I’ve seen that love in your eyes 
as you held a precious friend in 
your lap.

If the world has collapsed 
and there is no love at all, there 
would still be the love of a dog. 
They just don’t know how to 
do otherwise. 

A tribute to weenie dogs
When they are your everything, the loss of a pet cuts deep.
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HUGE SAVINGS on the
#1 Prescribed Enrofl oxacin Flavored Tablets!

Enroquin® Flavored Tablets
(enro� oxacin) 

02AD-ENR50269-1020

*Unless indicated, all qualifying Dechra Veterinary Products must be purchased on a single invoice and the free goods must be shipped with the qualifying purchases. Free goods will be the value of lowest price product purchased. Place your order 
with your distributor and reference the “Enroquin Flavored Tablets Buy 2 get 1 Promotion”. Distributor will ship free goods. Dechra reserves the right to not supply free goods unless a Veterinarian-Client-Patient Relationship (VCPR) can be clearly 
demonstrated. Valid for US Veterinarians only. Offer valid through Dec. 31, 2020. Promotions will not be honored on back orders or out of stock items. Prices are subject to change without prior notice. Please talk to your Dechra or Distributor Repre-
sentative for details about qualifying products. 

ANADA 200-551, Approved by FDA      CAUTION: Federal law restricts this drug to use by or on the order of a licensed veterinarian. Dechra is a registered trademark of Dechra Pharmaceuticals PLC.

To order, please contact your Dechra or distributor representative or call (866) 683-0660.
For Full Prescribing Information, please visit www.dechra-us.com.

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

• Therapeutically equivalent to the  pioneer drug
 so you can expect the same safety and effi cacy. 

• Available in 22.7 mg tablets (100 and 500 count),
 68 mg tablets  (50 and 250 count), and 136 mg
 tablets (50 and 200 count).

Buy 2 bottles Enroquin Flavored Tablets,
RECEIVE 1 bottle (mix/match) FREE*
through December 31, 2020!
(Free goods will be lowest price product purchased.)
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