
CONFERENCES

NYSVMA

Unfolding the 
Mysteries of Pleural 
Space Disease

The pleural space can be a huge caus-
ative factor in respiratory distress, 

according to Elizabeth Rozanski, DVM, 
DACVIM, DACVECC, associate professor 
of respiratory disease, hematology, and 

emergency and critical care 
at the Cummings School 
of Veterinary Medicine at 
Tufts University in North 
Grafton, Massachusetts. 

(continued on page 12)

MVC

Managing Feline 
Aggression Toward 
Strangers

“One of my favorite topics,” is how 
E’Lise Christensen, DVM, DACVB, 

owner of Veterinary Behavior Consul-
tations of Colorado and Behavior Vets of 
New York City, described the subject of 
stranger-directed aggression in cats. At 
the 2018 Midwest Veterinary Conference 
in Columbus, Ohio, Dr. Christensen shared 
her perspective on this complex issue.

(continued on page 14)

WVC

Immune-Stimulating 
Properties of 
Probiotics

Microbial organisms make up approx-
imately 90% of the body’s cells, so 

it should come as no surprise that their 
composition can greatly influence host 
immunity. Many disease processes, in- 
cluding diarrhea, atopy, and upper res- 
piratory disease, are caused in part by 
immune disturbances due to microbial 
imbalances.1 Therefore, investigative 
studies on the use of probiotics, or live 
nonpathogenic organisms, in human and 
animal medicine have increased signifi-
cantly in recent years.

(continued on page 16)

CLINICAL FOCUS
EQUINE MEDICINE

Transportation and 
Respiratory Disease 
in Horses

Transportation commonly takes a toll 
on horses, particularly on their respi-

ratory health. Horses can develop what is 
known as transport-asso-
ciated respiratory disease. 
Many factors, including 
pre-existing airway inflam-
mation,1,2 head position,3-5 
and journey duration,6-8 

increase the risk of horses’ developing 
this disease. 

(continued on page 22)

RESPIRATORY MEDICINE

Treatment of Feline 
Allergic Asthma

Asthma, a common respiratory dis- 
order in cats, is responsible for 

substantial morbidity and occasional 
mortality. Along with chronic bron-
chitis and parasitic bron-
chitis, it is one of the most 
important inflammatory 
lower-airway diseases of 
cats. Initial clinical signs 
of asthma first appear 
in young cats and typically include 
coughing (sometimes mistaken for 
“hacking up hairballs”), wheezing, and 
labored breathing. Without treatment, 
asthma can progress to more severe 
pathology. No cure is available, but life-
long medical management can improve 
both quantity and quality of life. 

An understanding of the pathogenesis 
of asthma can help optimize treatment. 
Briefly, asthma in cats is believed to be 
allergic in etiology. Cats with the appro-
priate genetic makeup and environmental 
influences mount a hypersensitivity re- 
sponse against what should be benign 
inhaled antigens such as Bermuda grass 
or house dust mite allergens. The aberrant 
immune response leads to elaboration of 
cytokines and allergen-specific immuno-

(continued on page 24)
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FEATURE 

A Practical Guide to Feline 
Retrovirus Testing

Testing and segregation form the bedrock of feline retrovirus control in 
veterinary clinics, shelters, and homes, according to Susan Little, DVM, 
DABVP (Feline Practice), who co-owns 2 feline practices in Canada. 

“These retroviruses are not going anywhere,” she emphasized, “so we need to be 
continually vigilant.”

In a recent webinar hosted by Idexx, Dr. Little discussed recommendations 
for retrovirus testing in cats in various situations.

TESTING FOR FELINE IMMUNODEFICIENCY VIRUS
Currently available feline immunodeficiency virus (FIV) tests detect either anti-
bodies against the virus or the presence of viral nucleic acid, Dr. Little said. Point-
of-care (POC) test kits used in clinics and shelters detect soluble antibodies that 
target various FIV antigens. 

(continued on page 18)
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Antimicrobial Resistance Through  
a One Health Lens

One of our primary focuses at American Veterinarian® involves One Health and the myriad 
ways in which human, animal, and environmental health overlap. Collaborative efforts 
are advancing diagnostics and treatments for all species (simply search for “One Health” on 

AmericanVeterinarian.com for a plethora of examples), but perhaps the initiative’s chief concern 
throughout the world is antimicrobial resistance. 

A 2016 report from the United Kingdom estimated that at least 700,000 people worldwide die each 
year as a result of antibiotic-resistant infections.1 Moreover, the report predicted that by 2050, drug-re-
sistant infections will claim an estimated 10 million lives per year, with a global economic toll reaching 
$200 trillion.1

There is little debate that, when used shrewdly, antimicrobials can be effective against bacterial 
infections. It is their overuse and mismanagement that lead to the development of resistant bacteria. 
Last month, the FDA unveiled a 5-year plan to address antimicrobial stewardship in veterinary settings. 
That same week, the European Parliament passed a nonbinding resolution advocating prudent use of 
antibiotics and increased public education about the problem. 

The FDA’s plan builds on steps the Center for Veterinary Medicine (CVM) has taken to eliminate 
production uses of medically important antimicrobials—such as those that treat human disease—and to 
bring all other therapeutic uses of antimicrobials under the oversight of licensed veterinarians.

“We can’t count on outracing drug resistance,” FDA Commissioner Scott Gottlieb, MD, said in a speech 
at The Pew Charitable Trusts, “but we can use stewardship and science to slow its pace and reduce its 
impact on human and animal health. To do so, we need an all-hands-on-deck approach to combating 
antimicrobial resistance in both human and veterinary settings.”

As part of the plan, the CVM released Supporting Antimicrobial Stewardship in Veterinary Settings: 
Goals for Fiscal Years 2019-2023, which pinpoints 3 key areas:
• Applying a risk-based approach to evaluate new and currently approved antimicrobial products  

for animals
• Collaborating with key stakeholders to support stewardship of these products
• Collecting data on resistance and antimicrobial use to monitor the effectiveness of these actions

The CVM divides its program into 2 phases: The first phase will be initiated between fiscal years 2019 
and 2021; the second, between 2022 and 2023. The agency is optimistic that this long-term approach will 
allow for adjustments based on analysis, public health impact, and stakeholder feedback. According to 
the FDA, the CVM’s plan is just 1 aspect of an agency-wide strategy to combat antimicrobial resistance 
in both veterinary and human health care settings. This includes efforts to facilitate product develop-
ment to ensure a robust pipeline of safe and effective treatments that can combat resistant organisms.

“We are confronting a global public health threat,” Dr. Gottlieb concluded. “I’m confident that the 
efforts we’re launching, and the ones that we’ll continue in the months and years to come, will help us 
achieve our goal of facilitating stewardship and advancing innovation across human and animal health, 
within our borders and across them.”

As the World Health Organization notes, “antimicrobial resistance does not recognize geographic or 
human–animal borders.”2 Therefore, addressing this increasing global concern requires a holistic and 
multidomain approach. American Veterinarian® will continue to report on progress made in this vital 
effort, including conceptual frameworks, policy decisions, public awareness, advances in regulatory 
science, and current surveillance measures. 
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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
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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 
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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/
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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. 
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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  
wwa 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, 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.

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

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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Tool Kit Essentials for 
Canine Congestive 
Heart Failure
A relatively small arsenal 
of drugs can successfully 
stabilize and manage most 
dogs with this disease, 
improving quality of life and 
long-term outcomes.

13

C anine heart disease can be insidious, 
remaining clinically silent for years. When 
dogs decompensate and develop congestive 
heart failure (CHF), they can present in 

critical condition. Stabilizing them takes quick 
thinking and decisive action, but which medications 

are the most useful to keep on hand? What are your 

go-to drugs in an acute situation? What about patients 

that are stable and need reliable chronic therapy?
In 2009, the American College of Veterinary Internal 

Medicine (ACVIM) published a consensus statement 

summarizing its recommendations for managing acute 

and chronic CHF in dogs.1 It turns out that most dogs 

with CHF secondary to atrioventricular valve disease 

or dilated cardiomyopathy can be managed adequately 

with a relatively small collection of drugs. In acute 

situations, these medications include furosemide, 

pimobendan, and specific emergency therapies 
(supplemental oxygen, sodium nitroprusside, and 

sedatives to manage anxiety secondary to dyspnea). 

In a chronic setting, the ACVIM panel recommends 

furosemide, an angiotensin-converting enzyme (ACE) 

inhibitor, and pimobendan.1 Most of these drugs 

have multiple effects and benefits, so it’s useful to 

understand how they fit into the therapeutic puzzle. 
FUROSEMIDE
For many clinicians, furosemide is the diuretic of 

choice for patients with pulmonary edema, pleural 

effusion, or ascites, largely because clearing 
accumulated fluid is an early therapeutic goal that is 

essential for patient stabilization. Furosemide acts at the loop of Henle in the kidneys 

to promote urinary excretion of water, sodium, 
chloride, potassium, and hydrogen ions. Activity 

depends on adequate renal blood flow, so efficacy may 

be reduced in patients experiencing reduced renal 

perfusion.2 
Furosemide reduces fluid volume (and subsequently 

venous filling pressure) and preload. In an acute 

setting, the recommended dose depends on the 
severity of the patient’s edema. Intravenous (IV) 

administration (1-4 mg/kg, repeatable every 1-2 

hours up to 12 mg/kg/day), IV constant-rate infusion 

(1 mg/kg/hour), or subcutaneous or intramuscular 

administration (1-4 mg/kg) can be beneficial.2,3 In a 

chronic setting, furosemide can be given orally at 1 

to 2 mg/kg every 12 hours, with increasing doses up 

to 4 to 6 mg/kg orally every 8 hours if warranted by 

progression of disease.1 Although furosemide is the primary diuretic 
recommended in the ACVIM consensus statement, it 

may not be the only option. Torsemide, also a loop of 

Henle diuretic, is sometimes used in advanced cases of 

CHF when high doses of furosemide are ineffective. In 

a prospective, randomized, short-term study published 

in 2017, torsemide was not inferior to furosemide for 

controlling clinical signs and prolonging survival in 

dogs with CHF.4 
Another diuretic, spironolactone, is advantageous 

when potassium sparing is required and can be given 

concurrently with furosemide in patients that don’t 

respond adequately to furosemide or torsemide 
alone. Hydrochlorothiazide, a thiazide diuretic that 

inhibits reabsorption of sodium, water, and chloride 

in the distal renal tubules, is sometimes used with 

furosemide in dogs that are refractory to furosemide 

monotherapy or to combined therapy with furosemide 

(or torsemide) and spironolactone.

ACE INHIBITORSACE inhibitors are important for counteracting  
CHF-associated vasoconstriction and inhibiting fluid 

retention. In long-term management of CHF, an ACE 

inhibitor has the advantage of reducing ventricular 

load. These drugs also help protect the heart, kidneys, 

and blood vessels from renin-angiotensin-aldosterone–

associated injury.2 The most frequently used options 

include enalapril (0.25-0.5 mg/kg orally twice daily) 

and benazepril (0.25-0.5 mg/kg/day orally). Renal 

values and electrolytes should be monitored through-

out therapy. 
 

PIMOBENDAN
Pimobendan is often described as an inodilator because 

it has both positive inotropic and vasodilatory effects. 

This important cardiac drug has become a mainstay 

of CHF therapy, and the ACVIM consensus statement 

considers it appropriate for managing both acute and 

chronic disease at a dose of 0.25 to 0.3 mg/kg orally 

every 12 hours.  

Tool Kit Essentials for Canine Congestive 
Heart FailureA relatively small arsenal of drugs can successfully stabilize and manage most dogs with this disease, improving 

quality of life and long-term outcomes.BY KAREN TODD-JENKINS, VMD
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The FIRST AND ONLY FDA-approved transdermal medication for the management of weight loss in cats

For more information, contact your KindredBio Sales Specialist at 1-888-608-2542, 
your preferred Distributor Sales Representative, or go to kindredbio.com/Mirataz.

In clinical studies, Mirataz™ (mirtazapine transdermal ointment) resulted in significant weight gain in cats in 
as little as 14 days following topical application of 2 mg per day1

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

Due to proprietary Accusorb™ technology, Mirataz achieves measurable plasma concentrations of mirtazapine in cats2

Mirataz was well tolerated both locally and systemically in clinical studies1

✔

✔

✔

✔

Important Safety Information
Mirataz™ (mirtazapine transdermal ointment) is for topical use in cats only under veterinary supervision. Do not use in cats 
with a known hypersensitivity to mirtazapine or any of the excipients. Do not use in cats treated with monoamine oxidase 
inhibitors (MAOIs). Not for human use. Keep out of reach of children. Wear gloves when handling/applying, wash hands 
after and avoid contact between the treated cat and people or other animals for 2 hours following application. Use with 
caution in cats with hepatic and kidney disease. Cat’s food intake should be monitored upon discontinuation. Safety has not 
been evaluated in cats less than 2 kg, less than six months of age or in breeding, pregnant or lactating cats. The most common 
adverse reactions observed during clinical trials were application site reactions, behavioral abnormalities (vocalization and 
hyperactivity) and vomiting. For additional safety information, see brief summary of prescribing information on page 17.
Reference: 1. Mirataz™ (mirtazapine transdermal ointment) [package insert], Kindred Biosciences, Inc. 
(Burlingame, CA). Rev. 5/2018. 2. Buhles W, Quimby JM, Labelle D, et al. Single and multiple dose 
pharmacokinetics of a novel transdermal ointment in cats. J Vet Pharmacol Ther. In press 2018.

Mirataz™ and Accusorb™ are trademarks of KindredBio
©2018 Kindred Biosciences, Inc., Burlingame, CA 94010. All rights reserved
US-MAZ-1800044  May-11-2018

ANOTHER PILL? 
GIVE IT TO THE DOG.

“
“
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Study Evaluates Fecal 
Transplantation to Treat 
Canine Parvovirus Infection
By Natalie Stilwell, DVM, MS, PhD

RESEARCHERS IN BRAZIL RECENTLY evaluated the 
safety and efficacy of fecal microbial transplan-
tation (FMT) in puppies with canine parvovirus 
(CPV) infection. Dogs younger than 1 year that 
were suffering from acute hemorrhagic diarrhea 
syndrome were admitted to 2 veterinary teaching 
hospitals in Brazil. Bloodwork, fecal parasitologic 
exam, and CPV testing were performed for all 
patients on admission, and physical examination 
was performed daily during hospitalization.

Patients received either standard supportive treat-
ment (STD) or STD + FMT. STD was initiated at the 
time of admission and consisted of IV fluid therapy 
and antibiotics, an injectable antiemetic, and a 
gastric protectant.

A healthy adult American pit bull terrier living 
in the hospital kennel served as the FMT donor. The 
dog was current on vaccinations and deworming, 
had normal bloodwork and fecal parasitology, and 
was negative for CPV, canine distemper virus, 
and Ehrlichia canis. Voided feces were collected 
daily over a 2-week period, aliquoted, and frozen 
to ensure all FMT patients received similar micro-
biota samples.

For FMT, 10 g of feces was diluted in 10  mL of 
dilute saline and administered into the proximal 
rectum using a syringe and urethral catheter. 
Afterward, patients remained laterally recumbent 
with the pelvis elevated for 2  minutes. FMT was 
performed 6 to 12 hours after admission and every 
48 hours thereafter for up to 5 applications or until 
diarrhea resolved.

Sixty-six puppies tested positive for CPV and were 
treated between July 2015 and August 2016, with 
33 dogs in each treatment group. Body weight and 
bloodwork results were statistically similar between 
groups, although puppies receiving STD + FMT had 
a higher median age than those receiving STD alone 
(4.0 vs 3.0 months).

Major findings were as follows:
• Mortality was lower for dogs that received  

STD + FMT (21.2%) than for dogs treated with  
STD alone (36.5%).

• Diarrhea resolved within 48 hours of hospital-
ization for 61.5% of patients receiving STD + FMT 
compared with 4.8% of patients receiving STD.

• Average hospitalization time was significantly 
shorter for dogs in the STD + FMT group than for 
those in the STD group (3.3 vs 6.0 days).

The authors deemed FMT a safe procedure with no 
adverse effects. The addition of FMT to STD decreased 
mortality rate and average recovery time for puppies      
with CPV infection. 

Pereria GQ et al. J Vet Intern Med. 2018;32(2):707-711. doi: 10.1111/
jvim.15072.

Trials Advance for First 
Cannabinoid Animal Drug 
AUSTRALIAN FIRM CANNPAL Animal Therapeutics 
received favorable results from an initial pharmacoki-
netic and safety study for a cannabinoid drug (CPAT-
01) intended to control pain in dogs. This "first-in-dog 
use" proprietary oral cannabinoid formulation is the 
first to contain both cannabidiol (CBD) and tetrahy-
drocannabinol (THC). Results from the phase 1A study 
indicated excellent safety profiles at the initial target 
dose, no adverse events, and significant absorption in 
its current formulation. Phase 1B, which commenced 
last month, is assessing additional pharmacokinetic 
and safety parameters of CPAT-01—including tolera-
bility at 5 times the estimated dose, early dose range 
confirmation, and the cannabinoid impact on identified 
gene expression targets in 40 dogs. CannPal expects to 
report results this year. 

New Feline Hepadnavirus Is Identified
By Kerry Lengyel

WHILE CONDUCTING A STUDY TO identify poten-
tial viral pathogens infecting domestic cats, 
investigators from the University of Sydney, in 
Australia, discovered a new virus. A novel member 
of the Hepadnaviridae family, tentatively named 
domestic cat hepadnavirus, was discovered in a 
tissue sample from a cat with feline immunodefi-
ciency virus (FIV) that died of lymphoma.

“Until now, we didn’t know that companion 
animals could get this type of infection,” said Julia 
Beatty, BVetMed, PhD, professor of feline medicine 
at the University of Sydney School of Veterinary 
Science and one of the study investigators. “We obvi-
ously need to understand [its] impact on cat health.”

The findings explain how high-throughput tran-
scriptome sequencing allowed the investigators to 

detect the hepadnavirus, which might otherwise be 
excluded or contained in immunocompetent indi-
viduals. Once the team discovered the new virus 
in the lymphoma sample, they tested stored blood 
samples from multiple adult cats, finding even 
further evidence of infection. Investigators iden-
tified hepadnavirus in 10% (6/60) of FIV-infected 
cats and 3.2% (2/63) of non–FIV-infected cats.

“Finding a new virus responsible for disease is the 
first step in developing a vaccine to prevent infection,” 
said Kelly Diehl, DVM, DACVIM (SAIM), senior scien-
tific and communications adviser at Morris Animal 
Foundation, which funded the study. “It’s especially 
exciting if the vaccine could prevent a future cancer 
from developing in immunocompromised or other 
vulnerable cats.” 

New Legislation Promises 
Faster Animal Drug Approval
IN AUGUST, PRESIDENT DONALD TRUMP signed the 
Animal Drug and Animal Generic Drug User Fee 
Amendments of 2018 into law, requiring drug makers 

to submit applications 
electronically starting 
October 1. The legisla-
tion authorizes the FDA 
to charge fees for drug 
and device applications 
and then use that money 
to speed up its review 
so products can head 
to market faster. The 2 

measures are part of the Food, Drug, and Cosmetic 
Act and are directed at both generic and brand-name 
drugs. The bill must be reauthorized every 5 years. 
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FDA Exploring Possible Link Between Diet and Heart Disease 

IN JULY, THE FDA ISSUED a public notification about 
reports of dilated cardiomyopathy (DCM) in dogs 
eating “grain-free” pet foods—those that contain peas, 
lentils, legume seeds, or potatoes as the main ingre-
dients. It is not yet known how these ingredients are 
linked to DCM, but the FDA is investigating.

The investigation began after the FDA Center for 
Veterinary Medicine (CVM) received reports of DCM in 
nearly 30 dogs and 7 cats eating these diets. Although 
the disease is not considered rare in dogs, the reports 

are unusual because many of the cases occurred in 
breeds not typically genetically prone to DCM and 
in dogs that were fed the same type of diet. Some 
exhibited clinical signs, including decreased energy, 
cough, difficulty breathing, and episodes of collapse. 
Since making its official announcement, the FDA has 
received about 150 additional reports of DCM in pets 
(primarily dogs) fed a diet labeled as grain-free.

The CVM encourages pet owners and veterinary 
professionals to report suspected cases of diet-linked 

DCM by using the electronic Safety Reporting Portal 
(safetyreporting.hhs.gov) or by calling their state’s 
FDA Consumer Complaint Coordinator. 

By gathering more data from the case reports it 
has received, the CVM hopes to gain a better under-
standing of the possible connection. The FDA will 
continue to convey observations publicly as the inves-
tigation progresses but is not yet advising dietary 
changes. For more information about the investiga-
tion, visit the FDA website. 

Pfizer Suspends 
Injectable Opioid 
Delivery
IN AUGUST, PFIZER announced that it had 
suspended the sale and delivery of injectable 
opioids to veterinary customers, effective imme-
diately. The deferment is said to be in response 
to a supply shortage caused by multiple manu-
facturing problems.

Pfizer has grappled with a supply shortage 
since June 2017. According to company spokes-
person Steven Danehy, Pfizer will not resume 
selling injectable opioids to the veterinary 
market until it has recovered fully from the 
shortage, which is not anticipated until the 
second quarter of 2019.

Initially, many people in the veterinary 
community speculated that the shortage was 
connected to the opioid epidemic and the US 
Drug Enforcement Agency, which has ada- 
mantly denied the claim.

The FDA has also stated publicly that it 
has no plans to restrict the veterinary extra-
label use of Schedule II opioids and, there-
fore, is not connected to the shortage or delay 
in providing veterinarians with access to  
the drugs. 

Investigators Evaluate Increasing Carbapenem Resistance
By Rebecca A. Packer, MS, DVM, DACVIM (Neurology/Neurosurgery)

NONTYPHOIDAL SEROVARS OF SALMONELLA ENTERICA, which are responsible for a significant proportion of 
foodborne illnesses in humans and animals, are usually acquired through ingestion of contaminated meat, milk, 
and egg products. These organisms typically cause self-limiting gastroenteritis, but they can result in serious 
systemic infections, particularly in children, the elderly, and immunocompromised individuals, for whom anti-

biotic resistance is of serious concern and may 
have fatal consequences. European investiga-
tors recently evaluated carbapenem resistance 
in nontyphoidal serovars of S enterica.

Resistance to carbapenem—a serious and 
worldwide public health concern because the 
agent is a valuable “last resort” antimicrobial—
has generally been rare in nontyphoidal S enterica 
infections. Recently, horizontal gene transfer was 
identified as a key mechanism of resistance, as 
well as coselection and cross selection of resis-
tance across other antimicrobial classes.

Several mechanisms of resistance have 
been described in human infections, but most 
interest and concern surround various carba- 
penemase-encoding genes. These originally 
remained in a particular geographic location 
but have shown evidence of worldwide spread 
through colonization of nosocomial bacteria via 
horizontal gene transfer. This is of great concern 
given the abundance of nosocomial organisms in 
hospitals and other health care facilities.

Even though carbapenems are not used in 
veterinary livestock medicine, carbapenem-re-
sistant nontyphoidal S enterica  infections are 
present in these animals, suggesting reser-
voirs other than human nosocomial infec-
tions. Coselection and cross selection from 
other classes of antimicrobials, particularly 

third-generation (eg, extended-spectrum) cephalosporins, is likely behind carbapenem resistance in these 
cases. The abundant use of long-acting cephalosporins in companion animal medicine may contribute to this. 
Widespread use of these drugs, where more narrow-spectrum antimicrobials are sufficient, is thought to be 
inappropriate. Global surveillance and legislation limiting the use of these antimicrobials is recommended to 
avoid further transmission of resistance. Such legislation already exists in the European Union.

To minimize further spread of resistance, carbapenems and extended-spectrum cephalosporins—especially 
long-acting, third-generation cephalosporin formulations (eg, cefovecin and cefpodoxime)—should be reserved 
for exceptional cases. 
Fernandez et al. Vet Sci;2018;5(2):40. doi: 10.3390/vetsci5020040.

M
.R

od
e-

Fo
to

/ 
Ad

ob
e 

St
oc

k,
 Ja

m
es

 G
at

ha
ny

/ 
C

D
C

.G
O

V

Carbapenem-resistant bacteria 
produce a distinctive clover-leaf– 
shaped growth pattern.
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(continued from front cover) 
Speaking at the 2018 New York State Spring 

Veterinary Medical Association Conference in Tarry-
town, New York, Dr. Rozanski stressed the impor-
tance of clinicians’ comfort in dealing with pleural 
space disease. “You are going to make your patients 
feel so much better, so much more quickly, by getting 
rid of pleural effusion,” she said. “When discussing 
the respiratory system, we often focus on the upper 
airway, lower airway, and parenchymal disease, and we 
may forget about pleural space disease.”

The pleural fluid lubricates and helps move the lungs 
around, Dr. Rozanski noted. In a healthy animal, just a 
drop or 2 of the fluid is present in the pleural cavity. 
Although the normal pleural space is nearly invisible 
on radiographs and ultrasound, it is a surprisingly 
active environment. The arteries and veins—in particu-
lar, their endothelia—are vital for pleural fluid homeo-
stasis. The homeostatic functions can be compromised 
by changes in oncotic and hydrostatic pressures, as 
well as by physical changes such as impediments to 
lymphatic drainage or trauma. 

CAUSES AND DIAGNOSIS OF  
PLEURAL EFFUSION
The presence of pleural space disease is just a sign-
post pointing in the direction of the true disease state 
needing treatment, Dr. Rozanski said. As in all areas 
of medicine, the constellation of clinical signs can 
suggest both more and less common disease states. 
Clinical signs of pleural space disease seen in conjunc-
tion with a heart murmur, a gallop rhythm, or jugular 
venous distention will likely point to heart disease. 
Signs of trauma would lead to suspicion of pneumo-
thorax or hemothorax. A fever could indicate an infec-
tious etiology causing a pyothorax. Cats with pyothorax 
may be drooling due to nausea, Dr. Rozanski said. 

Pleural effusion due to heart failure is caused by an 
increase in hydrostatic pressure. For a patient with 
congestive heart failure and significant effusion, Dr. 
Rozanski recommended draining as much fluid as 
possible before administering diuretics. “Once you 
begin medications for heart failure [enalapril, furose-
mide, pimobendan, and/or spironolactone-hydrochlo-
rothiazide], a decrease in hydrostatic pressure will 
result in the reabsorption of any fluid that was not 
removed prior to treatment,” she said.

In some cases, it may be unclear whether the primary 
disease process is respiratory or cardiac in nature. For 
these situations, Dr. Rozanski recommended using 
the SNAP Feline proBNP Test (Idexx) to differentiate 
between the 2. The test, currently available just for 
cats, can be performed on the pleural effusion itself 
and takes only a few minutes. 

Neoplasia is another potential cause of pleural effu-
sion. Cats with pleural effusion should be tested for 

feline leukemia virus (FeLV). Cats that are positive 
for FeLV can develop mediastinal lymphoma, which 
can obstruct lymphatic drainage, resulting in pleural 
effusion. It may be possible to palpate mediastinal 
lymphoma during the physical examination.

Neoplastic effusion can also develop from diffuse 
carcinomas or masses located in other areas of the 
thorax. One tip Dr. Rozanski offered: Examine all 
aspects of the thoracic radiographs, especially every 
rib. Any signs of asymmetry, bone lysis, or masses  on 
the radiographs could indicate neoplasia as the cause 
of the effusion. Malignant effusion typically accumu-
lates rapidly, and most pets with a neoplastic effu-
sion do not survive longer than 1 to 2 months beyond  
their diagnosis.

The following clinical signs can 
indicate pleural space disease:
• A restrictive breathing pattern—

short, shallow breaths and an 
increased respiratory rate and 
abdominal effort

• Head and neck extension
• Dull lung sounds

The role of diagnostics for 
pleural space disease is evolv-
ing as more clinics integrate 
ultrasonography into their daily 
general and emergency prac-
tices. Dr. Rozanski reminisced that before the advent 
of widely available ultrasonography, thoracentesis 
was performed on patients with as much a diagnostic 
goal as a therapeutic one. “Clinicians suspicious of the 
presence of fluid or air based on the physical exam or 
radiographs would often proceed rapidly to thoracen-
tesis,” she said. “Today, ultrasound, if available, makes 
it much easier to assess where and how much fluid or 
air might be present before performing a thoracente-
sis.” She was quick to add that ultrasonography is not 
necessary and that a diagnostic approach using thora-
centesis and radiography is still appropriate. 

Thoracic radiography allows for evaluation of the 
lung fields, heart shape and size, and other thoracic 
structures. On a dorsoventral thoracic radiograph, 
small amounts of pleural effusion can be seen most 
easily in the small triangle formed where the ribs meet 
the diaphragm. “Rounded lung borders could indicate 
scarring of the lung and pleura,” Dr. Rozanski said, 
cautioning that scarring could be caused by a chronic 
effusion, putting these patients at higher risk of pneu-
mothorax if thoracentesis is performed.

MANAGING PLEURAL SPACE DISEASE
When excessive fluid or air is confirmed in the pleural 
space, the immediate treatment goal is to remove 
as much of it as possible. This allows the lungs to 

re-expand and improves ventilation. Although adverse 
effects are rare following thoracentesis, it is always 
wise to keep a few pointers in mind: 
• Insert the needle cranial to the rib, because the 

intercostal vessels lie caudal to the rib.
• Avoid sampling too close to the heart—for obvious 

reasons. 
• Consider and prepare for the possibility of collecting 

samples of the pleural fluid for cytology or culture, 
depending on the differential diagnosis.

“Most pleural space disease can be managed with 
thoracentesis,” Dr. Rozanski said. However, chest 
tubes also have their place and are commonly used 

after thoracic surgery or diaphragmatic hernia repair. 
A large pneumothorax that cannot keep up with the 
amount of air that must be removed is an indication 
for chest tube placement. Chest tubes are best placed 
under general anesthesia, Dr. Rozanski said, but she 
acknowledged that certain emergency situations 
necessitate using local anesthesia. 

Impaired drainage of the lymphatics or rupture of 
the thoracic duct can cause chylothorax, which can be 
frustrating to treat. Surgical correction of chylothorax 
has met with variable success. If an owner is willing 
to take that route, Dr. Rozanski recommended doing 
the surgery right away. Chyle irritates the tissues and 
may result in a restrictive pleuritis. Low-fat diets and 
therapy with rutin may or may not help but likely will 
cause no harm, she said.

Dr. Rozanski emphasized the importance of thor-
ough communication, so the owner understands the 
potential seriousness of any disease that may be pres-
ent. “Nothing good causes pleural effusion,” she noted. 
Except for trauma, most of the conditions are chronic, 
with no quick fix. 

Dr. Ambrose received her DVM from The Ohio State 

University. She has since worked in small animal clin-

ical practice, as well as in the veterinary pharmaceu-

tical industry.

Unfolding the Mysteries of Pleural Space Disease 
A better understanding of possible causes of pleural space disease will help  
practitioners alleviate patient discomfort faster.

By Vicki Ambrose, DVM

The presence of pleural space disease is 
just a signpost pointing in the direction of 
the true disease state needing treatment.
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(continued from front cover) 
Most owners don't know how to approach their  

cat’s behavioral issues, according to Dr. Christensen, 
making the primary care veterinarian a valuable 
resource for providing management techniques. 
Although house soiling is generally cited as the most 
common feline behavioral issue, she said, at her 2 
veterinary practices the predominant complaint of 
cat owners is intercat and human-directed aggres-
sion. “Stranger-directed aggression is likely under-
reported,” according to Dr. Christensen, and often a 
dangerous situation for families and visitors. Cats with 

this tendency are also more likely to show aggression 
during medical treatment, putting veterinarians and 
their staff at risk. 

When approaching the topic of aggression, Dr. 
Christensen said, the veterinarian’s main goals should 
be the safety of the cats and clients, and knowing 
where to find support.

WHAT CAUSES FELINE AGGRESSION?
Many clients have preconceived notions that cats,  
unlike dogs, are either untrainable or will not show 
sufficient improvement with treatment. “Extremely 

dangerous cats do exist,” Dr. Christensen acknow- 
ledged, but she emphasized that several treatment 
options are readily accessible and effective for 
managing feline aggression. 

Particularly dangerous cats, she said, are in many 
ways more difficult to manage than aggressive dogs, 
because cats often aggress more rapidly and remain 
agitated longer than dogs do. “Even if families take 
action by separating a cat from a trigger,” she said, “they 
often don’t separate them long enough.” Behavioral 
arousal in cats can last from hours to weeks. 

Knowing the cat’s natural history can lead to under-
standing its behavior, Dr. Christensen noted. It is 
important to remember that the domestic cat is both a 
predator and a prey species. Fear-related aggression in 
male and female cats can surface at any age, whereas 
territorial aggression generally begins during adoles-
cence at approximately 9 months of age.   

Cats commonly claim both core and extended terri-
tories based on where they prefer to rest and explore. 
In multicat households, one cat may claim the entire 
house, whereas another may roam just between its 
bed and the litter box. Territories may also be tempo-
ral and change throughout the day. “Even though 1 cat 
may have full social access to a location at a certain 
time, later that day, the other cat may have access 
to that location,” Dr. Christensen said. This concept 
needs to be taken into account if behavioral-manage-
ment techniques include confinement or time-sharing 
of spaces.

Grooming behavior between cats is not as common 
as generally believed, according to Dr. Christensen. 
Cats tend to restrict allogrooming to the head region 
of genetic relatives. Therefore, being stroked below 
the head and neck may agitate the cat and stimulate 
aggressive behavior. 

Cats may also recognize familiar family members 
by scent and may show aggression toward those who 
have been elsewhere. This explains why, upon return-
ing home from a visit to the veterinary clinic, a cat may 
be attacked by the other household cats for a time.

VETERINARY WORKUP FOR BEHAVIORAL ISSUES
Step 1: Obtain a Thorough History
When a feline patient presents for aggression, take 
a thorough history first, Dr. Christensen advised. 
Questions should elicit from the owner how and when 
the behavior developed, the duration and targets of 
aggressive events, and the type of injuries inflicted. 
Obtaining family structure is also important, including 
the ages of all members and whether there are cogni-
tive or behavioral issues within the family. 

Common warning behaviors for aggression include 
fearful posturing, hissing, swatting, hiding, growl-
ing, biting, and tail chasing. If these behaviors occur 
more than once, cause injury, or induce persistent 
fear in one or more family members, then a proactive 

Managing Feline Aggression Toward Strangers
A multimodal approach typically works best, with patient and client safety always top priority. 

By Natalie Stilwell, DVM, MS, PhD
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Stranger-directed aggression 
in cats is likely under-reported.
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management plan must be developed. Excessive 
facial bunting, urine marking, and house soiling are 
all issues that may indicate aggressive tendencies. 
Cats that display intense play behavior also have an 
increased risk of developing aggression. Targets of 
aggression can be visitors, family members, or both.

Step 2: Rule Out Medical Causes 
Dr. Christensen emphasized the importance of ruling 
out health issues, particularly if a cat is more than 
3 years old and doesn’t have an obvious reason for 
behavioral changes. Many diseases can increase irri-
tability, including hyperthyroidism, infectious agents 
(eg, toxoplasmosis), hypertension, neoplasia, osteoar-
thritis, neurologic disorders (eg, seizures), and cogni-
tive dysfunction. 

The diagnostic workup should include a thorough 
physical examination, complete blood cell count, se- 
rum biochemistry, urinalysis, thyroid panel, and radi-
ography. Physical examination findings are usually 
unremarkable in aggressive cats, and pain may be 
difficult to detect, Dr. Christensen noted. 

Step 3: Make the Diagnosis 
Most cases of stranger-directed aggression initially 
present in healthy, young adult cats. Dr. Christensen 
listed the many subtypes that should be considered 
during the workup process, including fear-related, 
redirected, play-directed, petting-induced, pain- 
related, owner-directed, and learned aggression. 

ADDRESSING AGGRESSION:  
THE MULTIMODAL APPROACH 
A management plan for cases of feline aggression 
should include multiple components:
• Avoidance tactics: Decrease the cat’s exposure to 

common triggers of aggressive behavior.
• Safety: Keep cats and clients out of harm’s way.
• Environmental enrichment: Provide healthy opportu-

nities for play and hunting behaviors.
• Desensitization and counterconditioning: This is 

most effective when coached directly by a veteri-
nary behaviorist. It involves limited access to trig-
gers, keeping the patient below the threshold for any 
signs of stress, and reinforcing positive behaviors.

• Medical and ancillary therapies: Use on a case-by-
case basis.

It is critical to determine the client’s ability to not just 
work on the problem but also actively manage it, Dr. 
Christensen said. Clinical signs often wax and wane, 
and clients may become upset with the veterinarian 
if recovery isn’t smooth. Also, family members may 
become lax with training techniques and management 
after a period of good behavior, resulting in a relapse 
of aggression. Reactive management of behavioral 
issues, which Dr. Christensen described as “putting 
out fires all the time,” is never as effective as proac-
tively addressing the issue and making sure all family 
members are on board. 

Recognizing Triggers
Owners need to understand their cat’s body language 
and identify triggers of aggression when they occur, 

Dr. Christensen said. Common triggers include a 
ringing doorbell, loud voices, petting, or unfamiliar 
scents on a stranger’s clothing. Known triggers should 
be avoided as much as possible. 

Punishment is not recommended, Dr.  Christensen 
added, because it tends to lower the threshold for 
aggression. Aggressive behavior can escalate quickly 
in the fearful cat, potentially causing injury to the 
owner or others through redirected aggression.

Protective Devices 
Clients should have easy access to protective devices 
for use in emergency cases. A thick blanket or 
upturned laundry basket should be located in common 
trigger areas so the client can quickly cover the cat. 
In her experience, Dr. Christensen has found that 
using a glass of water or shaken seltzer spray is more 
effective than a water gun at stopping an aggressive 
event. Concentrated citronella spray can also work  
in emergencies. These are best reserved for severe, 
dangerous events rather than those limited to hissing 
and swatting without causing injury. 

The Safe Zone 
Place the cat in a safe zone when strangers are around, 
Dr. Christensen recommended. Safe zones can include 
a spare room, such as a bathroom, or a multilevel cage 
covered with a towel so the cat can’t see visitors. The 
cat should be put there before guests arrive and remain 
there until after they leave. Most cats can be trained 
within a few days or weeks to go to the safe zone when 
the doorbell rings. If the safe zone is in the same room 
as visitors (not ideal), then they should be instructed 
not to look at, touch, or speak to the cat. With time, the 
cat may graduate from strict confinement to wearing a 
leash and harness around strangers, although visitors 
should still be instructed to ignore the cat completely. 
Placing a bell collar on the cat can ensure that its 
whereabouts are known at all times during visits.  

Many owners of aggressive cats feel that they cannot 
leave the cat with a pet sitter, but Dr. Christensen 
noted that cats typically do better with an in-home 
sitter than being boarded. The combination of a safe 
zone and medication may help reduce aggressive 
tendencies. Also, cats typically respond better to a 
single pet sitter used on a long-term basis rather than 
multiple sitters.

Reinforcing Desirable Behaviors
Many methods traditionally used for dogs, such as the 
leadership protocol and Kathy Sdao’s SMART x 50, 

can be useful for cats. By reinforcing desirable behav-
iors, these techniques can also be very effective in 
teaching cats patterns of positive behavior. However, 
Dr. Christensen emphasized that clients must watch 

for signs of frustration or irritation during 
training, because behaviorally aroused cats 
may turn to aggression rather than flight. 

Environmental Enrichment 
Behavioral management protocols should 
always incorporate healthy, safe opportuni-
ties for play. Dr. Christensen recommended 
feeding cats from puzzle toys exclusively 
whenever possible. At least 7 minutes a 
day of interactive play is documented to 
decrease aggression, although 20 to 30 
minutes is even better for cats that are 

interested. Hands should be kept out of the play zone 
to prevent bites. Dr. Christensen recommended Neko 
and Hexbug toys for interactive play. 

The home should provide multiple sources of envi-
ronmental enrichment, including scratching posts and 
elevated areas for nesting and hiding. Dr. Christensen 
also advocated the use of clicker training, not just for 
pet cats, but also for those in shelter environments 
that are surrounded by strangers constantly. One 
unpublished study demonstrated that shelter cats 
given environmental enrichment had fewer upper 
respiratory infections compared with cats with no 
enrichment opportunities. Providing opportunities 
for positive interaction and play in the shelter envi-
ronment, she noted, ultimately improves the animal’s 
welfare and adoptability.

Medication and Supplements
Medications intended for behavioral modification may 
be warranted for certain patients either on a continuous 
basis, during trigger times, or both. Dr. Christensen 
noted that all such medications are off-label in cats in the 
United States and should only be used after obtaining 
informed consent from the owner. Selective serotonin 
reuptake inhibitors, such as fluoxetine and paroxetine, 
are most effective when given daily, whereas other 
medications, including gabapentin and lorazepam, are 
more appropriate for trigger events.  

Ancillary therapies, including dietary modifica-
tion and pheromones (Feliway), can be helpful when 
used concurrently with medication. Supplements that 
are marketed for their anxiolytic properties include 
Anxitane S (Virbac), Zylkene (Vetoquinol), and 
Solliquin (Nutramax Laboratories).   

Finally, Dr. Christensen mentioned surgical options 
for behavior modification, including dental disar-
mament and front claw declawing. Alternatives to 
declawing also can be considered, such as Soft Paws 
nail caps and teaching the cat to be comfortable with 
nail trims at home. She noted that surgical alteration 
tends to be a “last resort” option for extremely difficult 
behavioral cases, often when clients are considering 
euthanasia. Although both dental disarmament and 
front claw declawing are controversial, she mentioned 
that practitioners should be open to discussing the 
pros and cons of surgical options, whether they offer 
them or not. 

Several treatment options are  
readily accessible and effective  
for managing feline aggression.
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At the 2018 Western Veterinary Conference in Las 

Vegas, Nevada, Michael Lappin, DVM, PhD, DACVIM, 
discussed the potential immunologic benefits of probi-
otics in veterinary medicine. Dr. Lappin, director of the 
Center for Companion Animal Studies at the College 
of Veterinary Medicine and Biomedical Sciences at 
Colorado State University (CSU), cited results from 
studies conducted worldwide to explain the current 
understanding of nonspecific and targeted uses of 
probiotics in veterinary medicine. 

CHOOSE PROBIOTICS WISELY
As the popularity of probiotics has boomed, so has the 
overwhelming diversity of available products. “Not 
all probiotics are created equally,” Dr. Lappin noted. 
A particular probiotic’s reported effect may not carry 
over across different microbial species or even subspe-
cies. Just as important, different probiotics may have 
immune-modulating effects that range from immune 
stimulation to immune dampening. 

When choosing probiotics for veterinary use, Dr. 
Lappin advised picking products that consistently 
meet the label’s claim and for which the manufacturer 
can provide stability data to prove the product’s shelf 
life and number of organisms. “Some companies,” he 
cautioned, “cannot produce this information.” In a 
study that examined small animal diets claiming to 
contain probiotics, 26% (5/19) of the examined diets 
lacked relevant growth of any beneficial bacteria, and 
none of the products contained all of the organisms 
listed on the label.2 The key takeaway from this infor-
mation, Dr. Lappin said, is that veterinarians “should 
purchase probiotics from reputable companies with 
excellent quality control that support research on 
their product’s efficacy.”  

ENHANCED IMMUNE FUNCTION IN  
YOUNG ANIMALS
Dr. Lappin mentioned that while several probiotics 
have been studied in clinical trials, the majority of 
his research work has been with the Enterococcus 
faecium strain SF68, which is the probiotic in the 
dietary supplement FortiFlora (ProPlan Veterinary 
Diets, Purina).   

A 2003 study discussed the use of E faecium SF68 
in dogs and evaluated the effect of feeding the probi-
otic on specific and nonspecific immune function in 
puppies.3 After receiving a canine distemper virus 
(CDV) vaccine, puppies were fed either a regular diet 
or one supplemented with SF68 probiotic from wean-
ing until 1 year of age.3 The data revealed that fecal 
immunoglobulin (Ig) A, as well as circulating IgA 
and IgG specific for the CDV vaccine, were all signifi-
cantly higher in dogs that received the probiotic-sup-
plemented diet. Also, there was evidence that SF68 

probiotic enhanced B-lymphocyte production, because 
puppies fed the probiotic diet had a greater proportion 
of circulating mature B cells than did control dogs.3 
One drawback to the study, Dr. Lappin 
noted, was that the investigators be- 
gan recording data after 10 weeks of 
probiotic use. Therefore, the ques-
tion remained whether significant 
immune enhancement could occur in 
even less time.

In response, Dr. Lappin designed a 
study to examine the effect of E faecium 
SF68 supplementation on immune 
function in apparently healthy young 
adult beagles. In this experiment, the 
dogs were evaluated before and after 
4, 8, and 12 weeks of supplementation, 
with the postsupplementation results 
compared with baseline values. The 
data, which were presented as a research abstract at 
the American College of Veterinary Internal Medicine 
meeting in 2017, demonstrated evidence of immune 
modulation of both T and B lymphocytes within 
4 weeks of probiotic use.   

ADJUNCT THERAPY FOR CHRONIC DISEASES
This work in beagles and a previous study published 
by Dr. Lappin’s group in healthy cats suggested that E 
faecium SF68 could be an immune-enhancing probi-
otic. His research group then considered what clinical 
trials or experimental models could be used to prove 
that the effects seen in healthy animals could have 
utility in clinical situations.

Feline Herpesvirus 
Feline herpesvirus 1 (FHV-1) is an extremely common 
pathogen in shelter environments. In 1 study, Dr. 
Lappin’s group at CSU screened humane society cats 
exhibiting upper respiratory signs for several patho-
gens, including FHV-1, Mycoplasma spp, Bordetella 
bronchiseptica, Chlamydophila felis, Pasteurella, and 
Moraxella.4 By far the most prevalent pathogen, FHV-1 
was detected in 98% (51/52) of sampled cats. Although 
most lifelong carriers of FHV-1 do not experience 
significant issues from the disease, recurrent ocular 
and respiratory signs can occur, especially during 
periods of stress. 

Dr. Lappin’s group then performed a randomized, 
blinded study examining kittens with chronic FHV-1 
infection.5 Each of the 12 cats was administered 
either oral E faecium SF68 probiotic or a placebo fed 
with food and monitored for signs of FHV-1. After an 
initial 14-day equilibration period, cats were exposed 
to 3  consecutive “stress periods”: group housing for 
28  days; individual cage housing for 28 days; and, 
finally, group housing for 84 days with surgical 

sterilization. The treated group received probiotic for 
a total of 140 days. Throughout the study, FHV-1 shed-
ding and intestinal microbiome diversity were exam-

ined using fecal samples, and herpesvirus-specific 
humoral and cell-mediated immune responses were 
measured in serum samples. 

Cats that were fed E faecium SF68 had significantly 
greater fecal microbial diversity compared with 
control cats. Conjunctivitis, a common clinical sign of 
FHV-1 infection, was observed in less than 5% of cats 
supplemented with SF68 compared with about 30% of 
cats receiving the placebo diet, a statistically signifi-
cant difference. These results suggested that immune 
enhancement by the probiotic lessened clinical signs 
of FHV-1 in periods of stress. However, Dr. Lappin 
cautioned that the positive effect may not be recog-
nized in all cats.   

Based on these results, Dr. Lappin stated that 
he feels comfortable with a 1-month trial of feed-
ing E  faecium SF68 to cats with low-grade signs 
consistent with FHV-1 to see if the clinical signs are 
perceived by the owner to be improved. However, he 
cautioned that E faecium SF68 should not be used 
alone in cats with severe FHV-1 signs, such as ocular 
keratitis. For these patients, he recommended oral 
famcyclovir therapy dosed at 40 to 90 mg/kg every 
8 to 12 hours.  

Inflammatory Bowel Disease
Another study recently evaluated the potential use of 
probiotics for treatment of canine idiopathic inflam-
matory bowel disease, a condition believed to be asso-
ciated with abnormal immune responses to antigens.6 
The investigators compared response to treatment 
in dogs administered either a combination of metro-
nidazole and prednisone or oral probiotic VSL#3 
(SIVOY, VSL Pharmaceuticals, Inc.), which contains 
multiple strains of Lactobacillus, Bifidobacterium, and 
beneficial Streptococcus. Fecal samples and histologic 
sections of intestine were examined. 

Immune-Stimulating Properties of Probiotics
Study results show that live nonpathogenic organisms might have beneficial effects in a host of conditions.  
The trick is choosing the right product.

By Natalie Stilwell, DVM, MS, PhD

As the popularity of probiotics has 
boomed, so has the overwhelming 
diversity of available products.
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Dogs that received VSL#3 rather than metronidazole or prednisone had 
evidence of immune modulation, including decreased CD3+ T-cell infiltra-
tion and enhancement of certain regulatory T-cell markers. Probiotic admin-
istration also correlated with significantly lower disease severity scores, as 
well as signs of dysbiosis normalization. 

Giardiasis
Although studies have produced variable results, there is some evidence 
that probiotics may benefit patients with giardiasis. One study demon-
strated that administering E faecium SF68 to mice for 7 days before inoc-
ulation with Giardia resulted in increased intestinal Giardia-specific IgA 
antibody, as well as upregulation of CD4+ T-helper cells in the spleen and 
intestinal Peyer patches.7 Also, Giardia antigen shedding was lower in mice 
that received probiotic compared with control mice. 

In a more recent study, E faecium SF68 was fed to apparently healthy 
dogs with chronic Giardia. A clinical effect could not be assessed because 
diarrhea was not present, but alterations in immune response or decreases 
in fecal cyst or antigen shedding were not associated with probiotic use.8 

However, in a recent study of shelter dogs with diarrhea assessing the use 
of metronidazole with or without E faecium SF68 supplementation, potential 
positive effects were detected.9 The statistical power was too low to make 
definitive conclusions, however, so a new clinical trial is ongoing at CSU to 
further assess the effect of this probiotic on clinical signs of giardiasis.  

Dermatologic Disorders
Multiple studies have evaluated probiotic use for dermatologic issues in 
canine and human human medicine, Dr. Lappin noted.10,11 Most of the work 
has been with atopy. Although no probiotic available in the United States is 
known to immune modulate atopic dermatitis, new research is forthcoming.  

Canine demodicosis, a multifaceted condition with a genetic predispo-
sition, is overrepresented in certain breeds.12 Humoral and cell-mediated 
immunity are both important considerations in controlling the disease, Dr. 
Lappin explained, and Demodex overgrowth seen with juvenile-onset gener-
alized demodicosis (JOGD) is believed to be associated with exhaustion of 
T cells. Acaricidal treatments function by decreasing the antigen load to 
effectively reverse T-cell exhaustion.13  

In a study currently in review for publication, Dr. Lappin’s team managed 
a group of American pitbull terriers or crosses with a standardized Demodex 
treatment protocol. The dogs were then randomized into an E faecium SF68 
group and a placebo group, and immunologic effects, mite counts, and clin-
ical responses were monitored. Although there were no statistical differ-
ences between groups, dogs in the probiotic group had a number of clinical 
findings suggesting a potential immune enhanced effect. A larger study will 
be needed to further detail differences between groups.

THE FUTURE OF PROBIOTICS IN VETERINARY MEDICINE
Results from recent studies demonstrate the potential immune-stimulating 
and immune-modulating properties of certain probiotics. In addition, some 
probiotics may serve as effective adjunct therapies for specific diseases, 
such as FHV-1 and canine demodicosis. Studies investigating the use of 
probiotics for management of additional health issues, including atopy, 
anxiety, feline stomatitis, and chronic kidney disease, are ongoing. 

Ultimately, it is important to remember that probiotic effects are 
not universal but are typically limited to a particular bacterial strain. 
Furthermore, a wide variation in probiotic quality exists. Therefore, prod-
ucts should be purchased from reputable veterinary companies that support 
research and enforce rigid standards for quality assurance and control. 

References available at AmericanVeterinarian.com.

For more information about the potential benefits of probiotics,  
visit AmericanVeterinarian.com.
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(continued from front cover)
Referral laboratories also conduct enzyme-linked 

immunosorbent assay (ELISA) as a screening test, as 
well as antibody-based Western blotting (targeting 
more antigens than the in-clinic test targets) and poly-
merase chain reaction (PCR) testing as follow-up tests 
to detect viral proviral DNA, viral DNA, or both.

Point-of-Care Test Kits for FIV
Various POC tests can now be used in the clinic to 
detect FIV, and all perform well. One recent inde-
pendent study compared  performance among 4  POC 
tests and found no significant differences for FIV 
diagnosis—all showed reasonably good sensitivity and 
specificity for FIV.1 These tests use ELISA and rapid 
immunomigration technology.

When using a POC test to screen for FIV in an adult 
cat, if the result is positive, Dr. Little advised retesting 
immediately using a different kit, especially if the cat 
has received an FIV vaccination. If possible, choose 

a kit that is more likely to discriminate between FIV 
vaccine antibody and natural infection, she recom-
mended. Alternatively, veterinarians could just use a 
validated PCR test, she said.2

How FIV Vaccination Affects FIV Testing
Even though an FIV vaccine is no longer available in 
the United States or Canada, differentiating between 
antibodies resulting from natural infection and those 
arising from vaccination remains a problem, according 
to Dr. Little. “Some cats with FIV-vaccine–induced anti-
bodies will continue to test positive for FIV antibodies 
for years after their last vaccination,” she said, under-
scoring the need to determine whether the cat was 
vaccinated for FIV.

One study indicated that some POC antibody test 
kits may better discriminate between FIV-infected 
and noninfected (vaccinated) cats, she said.2 As long 
as the cat was vaccinated more than 6 months before 
testing, the Witness FeLV-FIV (Zoetis) and Anigen 

Rapid FIV Ab/FeLV Ag test (BioNote) kits seemed to 
differentiate between antibodies from FIV vaccina-
tion and those from natural infection better than the 
SNAP FIV/FeLV Combo (Idexx) could. “Veterinarians 
should be aware of these differences when using POC 
tests,” Dr. Little said.

Testing Kittens for FIV
Spread predominantly through fighting and biting, 
FIV is shed in high concentrations in the saliva, which 
contains infected white blood cells.3

However, kittens can have FIV antibodies without 
being infected, because they can acquire the anti-
bodies from their mother if she was either vaccinated 
against FIV or naturally infected with the virus.

“There is a misconception that you can’t test kittens 
for FIV until they reach 6 months of age because of 
the effect of maternally derived antibodies [MDAs] 
against FIV,” Dr. Little said. By a few months after 
birth, however, kittens lose MDAs and are less likely 

A Practical Guide to Feline Retrovirus Testing
Knowing when and how to test for feline leukemia virus and feline immunodeficiency virus will enable optimal care for 
feline patients.

By Nicola M. Parry, BVSc, MRCVS, MSc, DACVP, ELS

All kittens should be tested 
for FIV and FeLV, ideally using 
independently validated tests.



AmericanVeterinarian.com | 19 

to be seropositive for FIV antibodies. “In 1 study, 
60% of 8-week-old kittens born to vaccinated queens 
were seropositive,” Dr. Little said, “but by 12 weeks 
of age, all kittens were seronegative.”4 The updated 
retrovirus management guidelines will address the 
mistaken idea that kittens younger than 6 months 
should not be tested. 

When kittens older than 12 weeks test FIV positive, 
Dr. Little tends to believe that this signals infection 
and is not simply the result of vaccine- 
induced MDAs. These kittens should be 
retested with another methodology, such 
as a validated PCR assay, to determine 
infection status.

The bottom line: There is no magic age 
at which to start testing for either virus, 
according to Dr. Little—kittens should be 
tested for both FIV and feline leukemia 
virus (FeLV) promptly. “My goal is to 
test as many kittens as possible for both 
viruses, so I never delay testing them,” 
she said. “I test them as soon as I see 
them in the clinic.”

Most kittens do test FIV negative, 
Dr. Little said, which is a relatively reliable result. 
Because this virus does not easily transmit vertically, 
kittens typically do not acquire infection from the 
mother. For kittens that do test FIV positive and are 
not sick, she advised veterinarians simply to retest 
using a different POC test at the next vaccination visit 
3 or 4 weeks later. “They usually test negative on the 
next visit,” she said. Alternatively, the kitten can be 
tested immediately using a valid PCR test.

Western Blot Testing for FIV
Because the consequences of a positive FIV-screening 
test are significant, follow-up testing should be 
performed.3 Although veterinarians can choose 
simply to use a different POC soluble antibody test, 
they could send blood samples to a laboratory for 
Western blot analysis to detect antibodies against 
various FIV antigens.3 However, Western blotting has 
been shown to be less sensitive and specific than POC 
screening tests.5

PCR Testing for FIV
Dr. Little reminded veterinarians that PCR testing by 
a referral laboratory should be used only in specific 
situations. These include a second-tier assessment for 
a kitten that tests FIV positive using a POC test, as well 
as in cats that received the FIV vaccine or in kittens 
with vaccine-induced MDAs. “This test is much less 
likely to pick up a positive result from an FIV vaccine,” 
she noted.

PCR is also useful in situations where a kitten has 
tested FIV positive and is not sick, but a follow-up test 
should not wait until the next vaccination visit. For 
example, if an owner has more kittens at home, veter-
inarians can retest immediately using a validated 
PCR test. Dr. Little stressed the importance of using 
a PCR test that has been evaluated independently 
and has good sensitivity and specificity, such as the 
Idexx FIV RealPCR.2

“A positive result on a validated PCR test is very 
reliable,” Dr. Little said, noting the substantial genetic 
diversity among FIV subtypes. “And a negative result 
probably rules out infection, but we cannot be 100% 
sure about this, because sometimes no FIV virus is 
in circulation and thus it will not be detected by the 
PCR test.”

TESTING FOR FELINE LEUKEMIA VIRUS
Currently available FeLV tests detect either antigens 
against the virus or the presence of viral nucleic 
acid, Dr. Little said. The POC ELISA test kits used in 
clinics detect soluble antigen (typically, p27 antigen) 
that circulates in the bloodstream. Referral labora-
tories also perform ELISA tests for FeLV, as well as 
follow-up testing using either an immunofluores-
cence assay (IFA) or PCR test—typically, to detect 
proviral DNA.

POC Kits for FeLV
Various POC tests are also available for use in clinics 
and shelters to detect FeLV. However, Dr. Little advised 
veterinarians to choose wisely because of variations 
in sensitivity and specificity. For example, in a recent 
independent study, the SNAP FIV/FeLV Combo  test 
kit showed 100% sensitivity and 100% specificity for 
FeLV, but the VetScan Feline FeLV/FIV Rapid Test 
(Abaxis) had a sensitivity of just 85.6% and specificity 
of just 85.7%.1

How FeLV Vaccination Affects FeLV Testing
Unlike the situation in cats that have received FIV 
vaccination, FeLV vaccination does not interfere with 
testing for the virus, nor do FeLV-vaccine–induced 
MDAs, Dr. Little said. 

IFA Testing for FeLV
The IFA tests for the p27 cellular-associated viral 
antigen in infected neutrophils and platelets. The pres-
ence of viral antigen in these cells indicates that FeLV 

has infected the bone marrow, Dr. Little explained. 
This occurs later in infection, usually after 6 to 8 
weeks, and represents a more progressive stage of 
FeLV infection. Consequently, she highlighted that 1 
issue with IFA testing is that cats can be infected with 
FeLV but test negative using IFA if the infection has 
not yet reached the bone marrow. Another problem is 
that a low white blood cell count may prevent IFA from 
correctly detecting FeLV infection. “Remember that 
IFA is more important to use to determine whether 
FeLV infection has established in the bone marrow,” 
she emphasized.

PCR Testing for FeLV
PCR testing in a laboratory can also help veterinarians 
determine a cat’s FeLV status. For example, conducting 
PCR would be useful if a cat tested FeLV positive using 
a POC screening test but negative using IFA. “PCR 
turns positive earlier than any other test—as early as 
2 weeks after infection,” Dr. Little said. 

Veterinarians have a couple of options for retesting 
a cat that initially tests FeLV positive using a POC 
test kit. “You can retest the cat immediately using 
a different but reliable brand of POC test,” she said. 
However, many veterinarians go with the validated 
PCR testing option: “PCR has risen to top choice in 
such a scenario when you are trying to determine 
the cat’s true FeLV status after a positive screening 
test result.” 

PCR should also be used to screen blood donors for 
FeLV infection. Although FeLV transmission occurs 
predominantly through saliva, the virus is also pres-
ent in the blood and can be transmitted via blood 
transfusion.6,7 Veterinarians should screen all blood 
donor cats using both a routine antigen-screening test 
and PCR.6,7 “A routine antigen-screening test alone 
may fail to identify cats with regressive FeLV infec-
tion,” Dr. Little said. “They test negative for antigen on 
screening tests but typically are positive on PCR. And 
these cats can transmit infection to the blood transfu-
sion recipient.”

Testing Kittens for FeLV
As with FIV, there is no firm rule about the youngest 
age for FeLV testing in kittens, Dr. Little said, but 
FeLV can transmit more easily than FIV from queen 
to kitten. Nevertheless, a kitten that has been infected 
with FeLV from its mother may still test negative until 
it seroconverts and tests positive. 

Dr. Little advised veterinarians on the importance of 
considering the FeLV-negative kitten’s living environ-
ment, because other in-contact animals may also need 
to be tested. The virus can be spread both vertically 
and horizontally.3 Although cats typically acquire FeLV 
via the oronasal route by mutual grooming, they can 
also acquire it through bites.3 Viremic cats also shed 
FeLV in body fluids, including saliva, nasal secretions, 
feces, milk, and urine.3

Family testing can therefore be useful, Dr. Little 
said, especially for a young kitten that is still with 
its mother and/or litter mates. “If any of the cat’s 
family members test FeLV positive,” she said, “others 
will be suspect until we can sort out their individual  
FeLV status.”  
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Veterinarians may not be able to 
determine a cat’s infection status 
based on the results of any single test 
performed at a single time point.

For more on diagnostic testing 
for a variety of diseases in 
companion animals, visit 
AmericanVeterinarian.com.
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How the Stages of FeLV Infection Affect Testing
FeLV testing can be somewhat more complex than FIV 
testing because of the different stages of infection, Dr. 
Little said.8-10

Abortive Infection
After a cat is infected with FeLV, the virus initially 
replicates in the lymphoid tissue in the oropharynx. In 
some immunocompetent cats, the immune response 
eliminates the virus at this stage, before viremia 
occurs, and the infection is considered abortive. Cats 
with abortive FeLV infection thus test FeLV negative 
using all FeLV tests (Table). They show no evidence of 
viremia, and neither FeLV antigen nor proviral DNA 
can be detected in their blood.

Regressive Infection
If a cat fails to eliminate the virus, FeLV provirus can 
integrate into the DNA of the cat’s cells. After viral repli-
cation in the oropharyngeal lymphoid tissue, an initial 
wave of viremia occurs, and the virus infects lympho-
cytes and monocytes. These infected white blood cells 
circulate and transmit the virus throughout the body.

If the immune system can contain the FeLV infec-
tion at this point, it does not proceed and is considered 
regressive. Cats with regressive FeLV infection have 
a low risk of developing FeLV-related disease and do 
not transmit infection to other cats. However, viremia 
in these cats can be reactivated by concurrent disease 
or high-dose corticosteroid treatment, although this is 
considered uncommon. 

Regressive infections may produce different 
patterns of positive and negative FeLV test results. 
Most commonly, these cats are FeLV negative using 
typical antigen-screening tests and just test positive 
using PCR (Table). “So, unless you have a reason to 
use the PCR test for FeLV, you might not know these 
regressively infected cats exist,” Dr. Little said. 
However, veterinarians should also be aware that the 

cat may have undergone PCR testing for FeLV during 
a period in which it was transiently antigen positive, 
she said. If retested at a later stage using an FeLV-
antigen-screening test, the cat will test negative. 

Sometimes a regressively infected cat may tran-
siently test FeLV positive using an antigen-screening 
test, Dr. Little said, which should also raise the suspi-
cion of regressive FeLV infection. This scenario is 
more likely to occur in kittens older than 4 to 6 months 
because, as the immune system matures, they can 
eliminate or control FeLV infection more effectively.

Progressive Infection
If the cat’s immune system cannot contain the FeLV 
infection, the infection proceeds and extends to 
the bone marrow. A second wave of viremia occurs 
with viral shedding, and the infection is considered 
progressive. These cats become persistently viremic. 
“Progressively infected cats are the ones we are 

most concerned about because of their high risk of 
disease and ability to transmit infection to other cats,” 
Dr. Little emphasized.

Infection with FeLV early in life is the scenario that 
most likely will lead to progressive infection, Dr. Little 

said, because young kittens do not have robust immu-
nity and are less likely to either eliminate the virus in 
the abortive stage of infection or become regressively 
infected by controlling it.

Progressively infected cats will test positive for FeLV 
using all tests (Table), she said, so they tend to be rela-
tively easy to identify. Thus, if a cat tests FeLV posi-
tive using a POC antigen-screening test, veterinarians 
should at least consider that the cat might be progres-
sively infected.

CONCLUSION
Regarding both retroviruses, Dr. Little emphasized 
that veterinarians may not be able to determine a cat’s 
infection status based on the results of any single test 
performed at a single time point. She also advised 
veterinarians not to pool blood samples from a group 
of cats for testing or select just 1 or 2 animals to sample 
from a litter or colony to reflect the overall FeLV or FIV 
status of the group.

Veterinarians must test all kittens for FIV and FeLV 
and use independently validated tests when possi-
ble, Dr. Little said. ”Whole blood is easier and faster 
to obtain than plasma,” she noted, adding that most 
test kits indicate that whole blood can be used for 
POC screening. Even if sick cats previously tested 
negative for either retrovirus, she advised veterinar-
ians to retest, because the cat’s infection status may  
have changed.

Highlighting the most important times to test cats 
for FeLV and FIV (Box), Dr. Little also stressed that 
“retrovirus testing should be part of the minimum 
database workup for any sick cat.”

Follow-up testing recommendations are changing for 
retroviruses, she said, with greater emphasis on vali-
dated PCR testing. The most recent version of the feline 
retrovirus management guidelines from the American 
Association of Feline Practitioners was published in 
2008.3 However, updated guidelines will be published 
soon, she said, and will also address issues such as FIV 
testing in cats younger than age 6 months, core vacci-
nations in retrovirus-positive kittens, and retrovirus 
screening in shelter situations. 

References available at AmericanVeterinarian.com.

Dr. Parry, a board-certified veterinary patholo-
gist, graduated from the University of Liverpool 
in 1997. After 13 years in academia, she founded 
Midwest Veterinary Pathology, LLC, where she 

now works as a private consultant. Dr. Parry writes regularly 
for veterinary organizations and publications.

Table. Diagnostic Features at Different Stages of FeLV Infection 

Stage of 
Infection

FeLV p27 Antigenemia Proviral DNA 
in Blood 

(PCR) Viremia
Viral 

Shedding

FeLV-
Associated 

DiseasePOC Test IFA

Abortive Negative Negative Negative Negative Negative Negative

Regressive Negative or 
transiently 

positive

Negative Positive Negative  
(or transiently 

positive)

Negative Unlikely

Progressive Positive Positive Positive Positive Positive Likely

FeLV = feline leukemia virus, FIV = feline immunodeficiency virus, IFA = immunofluorescence assay, PCR = polymerase chain reaction, POC = point-of-care.

Key Times to Test Cats for Retroviruses

• When cats are first acquired
• Before feline leukemia virus vaccination
• After exposure to a cat of unknown  

retrovirus status
• After a risk-exposure event such as  

a bite wound
• If illness develops
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CLINICAL FOCUS

ANESTHESIA

AAFP Releases First Feline-Specific  
Anesthesia Guidelines
New recommendations aim to increase the safety of anesthesia for feline patients.

By Kate Boatright, VMD

Because of their small size, species-specific 
physiology, and often undiagnosed comor-
bidities, cats have higher anesthesia-related 

mortality than dogs. Although studies evaluating 
factors associated with anesthetic risk in cats 
exist, evidence-based recommendations to improve 
outcomes are lacking.

In July, the American Association of Feline 
Practitioners (AAFP) released the first 
feline-specific anesthesia guidelines,1 the goal 
of which is to increase the safety of anesthesia 
and sedation in cats. Developed by an expert 
panel, these highly visual guidelines include:
• A list of essential anesthetic equipment, 

recommended maintenance, guide to leak 
testing, and comparison of rebreathing and 
nonrebreathing systems

• Recommendations for a thorough preanes-
thetic evaluation and risk determination using 
the American Society of Anesthesiologists 
(ASA) physical classification status

• A summary of common comorbidities and 
the related key anesthetic considerations 
for each

• An overview of common anesthetic agents 
used for sedation, premedication, induction, 
and maintenance that includes detailed sum- 
mary tables

• A section on the importance of airway management, 
including detailed protocols and diagrams for the 
atraumatic placement of endotracheal tubes (ETTs) 
and a summary of pros and cons of various airway 
management options

• Recommendations for perioperative and postoper-
ative monitoring using a combination of physical 
assessment and equipment

• Algorithms for troubleshooting common complica-
tions during anesthesia (hypotension, bradycardia, 
tachycardia, hypoxemia, and hypoventilation) and 
recovery (prolonged recovery and dysphoria)

CONSIDERATIONS FOR FEARFUL PATIENTS
The guidelines repeatedly emphasize that reduction 
of patient fear is a key component of successful anes-
thetic outcomes. Recommendations include using 
pre-visit sedation with gabapentin, feline-friendly 
handling, and housing that includes a hiding place.

Fear can impede the clinician’s ability to perform a 
complete physical examination, resulting in missed 
comorbidities. When the patient’s temperament pre- 
vents a complete preanesthetic evaluation, postpone-
ment of elective procedures is recommended.

The panel advocates the use of chemical restraint. 
The use of sedatives, analgesics, and local anesthetics 

allows the veterinary team to perform short proce-
dures, including diagnostic imaging and wound 
management, with minimal physical restraint. 

In the preoperative period, premedications provide 
sedation to reduce handling stress so that the veteri-
nary team can complete important tasks that improve 
anesthetic safety. Placement of an intravenous catheter 

allows administration of fluids and emergency medica-
tions. Preoxygenation is also strongly recommended, 
because induction agents have a large respiratory 
depressive effect in cats.

PREOPERATIVE EVALUATION
Anesthetic risk is multifactorial and should be deter-
mined based on history, physical exam, laboratory 
results, life stage, and ASA classification. One study 
showed significantly increased anesthetic risk for 
cats aged 12 and older compared with younger cats, 
regardless of other factors.2 

Preoperative testing should be guided by life stage 
and individual patient characteristics. A chemistry 
panel, complete blood cell count, urinalysis, and retro-
viral testing are recommended for all ages. Thyroid 
screening should be performed in patients over age 10. 
Additional preoperative testing may include thoracic 
radiographs, electrocardiography, blood pressure, and 
N-terminal pro b-type natriuretic peptide.

Thorough preanesthetic evaluation allows the clini-
cian to identify comorbidities and create an individ-
ualized anesthetic plan. Knowledge of comorbidities 
allows the team to anticipate possible complications 
and adjust monitoring and responses accordingly. 
When possible, comorbidities should be well-con-
trolled prior to anesthesia. 

THE IMPORTANCE OF AIRWAY MANAGEMENT
The guidelines state that “airway-related problems 
[are] a significant cause of anesthetic-related death 
and morbidity in cats.” The most common of these 
complications is obstruction, which can occur during 
both the perioperative and postoperative periods. 
Airway protection is usually accomplished with a 

cuffed ETT.
Other components of the feline respiratory 

system also pose unique challenges. The larynx 
is prone to spasms and can be damaged easily 
during intubation. Techniques for atraumatic 
intubation are outlined and diagrammed in the 
guidelines. Suggested alternatives to ETT tubes 
include supraglottic airway devices.

Finally, the lungs are highly susceptible 
to barotrauma from high airflow rates when 
using nonrebreathing systems. An average 
cat has a lung capacity of just 400 mL. Every 
breathing circuit must contain a safety pop-off 
valve and manometer to protect against high 
airway pressures.

PATIENT MONITORING
Detailed patient monitoring allows early iden- 
tification of complications. Study results have 
shown decreased mortality in veterinary pa- 

tients with a dedicated anesthetist.3 Monitoring should 
include both physical assessment and use of equip-
ment to track parameters of circulation (pulse, blood 
pressure, heart rate, rhythm), oxygenation, ventilation, 
and body temperature. 

Close monitoring of the patient should continue 
throughout the recovery period, because 60% of anes-
thetic-related deaths in cats occur during the first 
3 hours after surgery. 

CLINICAL USE OF THE GUIDELINES
The 2018 AAFP Feline Anesthesia Guidelines are 
the first of their kind. They identify common anes-
thetic complications in cats and offer solutions to 
minimize risk and reduce mortality. These recom-
mendations should be used in conjunction with 
previously published guidelines, such as those on  
pain management. 

References available at AmericanVeterinarian.com.

Dr. Boatright, a 2013 graduate of the University of 
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(continued from front cover)  
Why some horses develop transport-associated respi-

ratory disease and others do not remains unknown, 
underscoring the need for a multidisciplinary approach 
to evaluating equine transport and the many factors 
that contribute to the associated respiratory disease.

To address this need, a multinational research 
team conducted a first-of-its-kind study to evaluate 
the effects of transportation on behavioral, clinical, 
environmental, and respiratory parameters and then 
determine whether these parameters were associated 
with one another. The findings are the first, the inves-
tigators wrote, “to relate behavioral changes during 
transportation to subsequent lower airway bacterial 
proliferation, contamination, and inflammation.”9

EXPERIMENTAL DESIGN
Twelve healthy adult horses aged 3 to 8 years with 
prior transportation experience were evaluated. They 
were acclimated for 2 weeks before transportation. 
On transportation day, the horses were grouped into 
2 sets of 6 and went on an 8-hour trip; the trips were 
identical and occurred 48 hours apart. During the trip, 
horses were housed in individual stalls and were not 
offered food or water. There was one 25-minute rest 
stop for the driver.

Before, during, and after transportation, clinical, 
environmental, behavioral, and respiratory param-
eters were assessed. Statistical analyses were 
performed to determine associations between clinical 
and behavioral parameters.

CLINICAL PARAMETERS
Horses were evaluated clinically at preloading, 
unloading, and specific time points after the journey 
(AJ). All horses were clinically normal at preloading. 

Transportation significantly affected several clin-
ical parameters. At unloading, 10 of the 12 horses 
had decreased borborygmi in at least 1 quadrant. 
In addition, heart rate, respiratory rate, and rectal 
temperature were significantly higher at unloading 
than at preloading, then decreased to near-preloading 
levels by 12 hours AJ. Body weight was significantly 
decreased at unloading, then increased to near-pre-
loading levels by 5 days AJ.

At unloading, 6 horses had audible coarse airway 
sounds, coughing, or both that remained for 5 days 
AJ. For the analysis, these horses were catego-
rized as group AB; the other 6 horses with normal 
lung sounds on auscultation were categorized as  
group N.

ENVIRONMENTAL PARAMETERS
The investigators installed a weather tracker and a gas 
detector in the stable boxes before transport and in 
the last stall in the truck on transportation day, both 
at horse head height. The weather tracker collected 
data on temperature, humidity, and air movement; 
the gas detector measured concentrations of oxygen 
and noxious gases. Temperature and humidity were 
highest in the afternoon, and air movement increased 
when the truck was moving. Noxious gases were 
not detected.

Air samples were collected in the stable boxes and 
in the truck at preloading and unloading to measure 
bacterial concentrations. For each environment, bacte-
rial concentrations were generally similar before and 
after transportation.

BEHAVIORAL PARAMETERS
Horse behavior was video recorded in the stable boxes 
on the day before travel and in the truck on transpor-
tation day. Numerous behaviors, particularly those 
related to stress (eg, licking/chewing, pawing) and 
balance (eg, leaning on stall rails) were analyzed by an  
experienced ethologist. 

Compared with the rest stop and stable box, trav-
eling elicited the highest frequency of balance- and 
stress-related behaviors. Regarding trip duration, 
stress-related behaviors were most frequent during 
hour 1, then generally decreased. Balance-related 
behaviors decreased until hour 5, then peaked during 
hour 8. Taken together, these findings suggest that 
horses need several hours to adapt to transportation 
and may become fatigued with long travel durations.

During the trip, nervous and agitated horses nega-
tively affected their neighbors, highlighting the 
importance of considering temperament and travel 
experience when grouping horses for transportation.

Horses kept their heads down for longer time periods 
with each successive hour of travel. Interestingly, 
stressed horses kept their heads up longer during 
traveling and at the rest stop, increasing the like-
lihood of airway mucus and bacteria accumulation.

Transportation 
and Respiratory 
Disease in Horses
Clinical examination and behavioral 
observation during travel may identify 
horses at increased risk for transport-
associated respiratory disease.

By JoAnna Pendergrass, DVM

Horses experience 
physiologic signs of stress 
during and after transport.
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BLOODWORK
The investigators collected venous blood sam- ples at preloading, unloading, 
and several AJ time points. Cortisol levels were significantly higher at 
unloading than at preloading and then steadily decreased, suggesting the 
transportation is an acute stressor for horses. Lactate and creatinine kinase 
also significantly increased during transportation, indicating increased 
muscle movement. Other notable changes at unloading included increased 
neutrophil counts and decreased potassium.

Arterial blood samples were collected for blood gas analysis. Transportation 
had no measurable effects on blood gas or pH values.

RESPIRATORY PARAMETERS
Using respiratory endoscopy, the investigators subjectively graded tracheal 
inflammation (none to extreme), tracheal mucus (none to profuse), and 
tracheal wash turbidity (transparent to opaque) and color (clear to blood). 
Tracheal inflammation and mucus scores were generally higher for group 
AB than for group N; tracheal mucus scores were lowest at preloading. 
Tracheal wash turbidity and color increased progressively during trans-
portation and did not return to normal by 5 days AJ.

Tracheal wash samples also underwent cytologic and bacteriologic anal-
ysis. Cytology results revealed the highest percentage of neutrophils at 24 
hours AJ; notably, group AB horses had persistent airway neutrophilia, even 
5 days AJ. Bacteriology results revealed significant increases in bacterial 
concentration in all horses at unloading, with the highest concentrations 
in group AB. Pasteurellaceae-like bacteria were the predominant bacteria; 
this differed from the bacteria in the air samples, which contained predom-
inantly Corynebacteriaceae, Yaniellaceae, and Staphylococcaceae. 

Analyzing the microbiome in the tracheal wash samples, the investiga-
tors observed marked decreases in bacterial diversity from preloading to 
unloading, indicating the negative effect of transportation on respiratory 
flora diversity.

ASSOCIATIONS BETWEEN PARAMETERS
The investigators identified several associations between the behavioral 
and clinical parameters:
• Time spent with the head down negatively correlated with tracheal mucus 

and inflammation scores and tracheal wash bacterial concentration.
• Increased movement en route positively correlated with total protein and 

creatinine kinase levels at unloading.
• Heart rate at unloading positively correlated with balance-related behaviors.

 
STUDY IMPLICATIONS
For the first time, “this multidisciplinary study…related [clinical] changes 
to observed behavioral responses to transportation,” the investigators wrote. 
Given the study’s findings, the authors proposed a number of recommen-
dations for equine transportation:
• Consider the social transmission of anxiety and arousal in horses when 

grouping them for transportation.
• Perform a thorough clinical examination before and after transportation 

to assess subclinical airway inflammation.
• Monitor horse behavior en route.
• Allow horses to rest for at least 24 hours following transport to allow 

lactate and creatinine kinase levels to return to normal.

Such recommendations could not only help identify horses that are at 
increased risk of transport-associated respiratory disease, but they may 
also decrease the incidence of the disease. 

References available at AmericanVeterinarian.com.

Dr. Pendergrass received her DVM from the Virginia-Maryland College of Veterinary 

Medi-cine and completed a postdoctoral fellowship at Emory University’s Yerkes 

National Primate Research Center. She is the founder and owner of JPen 

Communications, LLC, a medical communications company.
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(continued from front cover)  
globulin E (IgE) antibodies, which in turn attract 
additional inflammatory cells. 

The hallmark pathologic characteristics include 
eosinophilic airway inflammation, airway hyperre-
sponsiveness, and airway remodeling. Collectively, 
these 3 pathologic features are responsible for clinical 
signs of cough, wheeze, and/or episodic expiratory 
respiratory distress. Treatment, which should focus on 
ameliorating these pathologic features when possible, 
consists broadly of environmental modulation, weight 
management, bronchodilators, and glucocorticoids.1 

ENVIRONMENTAL MODULATION
One important goal of therapy is to limit or remove 
irritants and, when possible, specific allergens to 
which the cat is sensitized. A variety of inhaled irri-
tants, including smoke (eg, cigarettes, wood-burning 
stoves or fireplaces, incense), dusts (eg, cat litter, 
carpet cleaning powders), and aerosols (eg, cleaning 
products, hair spray), may nonspecifically cause 
irritation and hyperresponsiveness of the airways, 
contributing to clinical signs. Additionally, specific 
allergens to which the cat has been sensitized, if 
identified, can help in designing an appropriate 
avoidance strategy. 

Although allergen-specific IgE can be identified 
via intradermal testing, the requirement to shave a 
large area of hair and the need for sedation make 
serum allergen-specific IgE testing more appealing. 
For example, cats that have high amounts of IgE 
against outdoor allergens can be kept indoors (with 
windows closed) during peak allergen periods. For 
cats that are sensitized to an indoor allergen, such as 
house dust mites, a variety of measures can be used: 
high-efficiency particulate air filters, frequent vacu-
uming, washing bedding at least once weekly in the 
hottest water possible, and allergenic bedding covers 
for areas where the cat sleeps. The specific allergen 
to which the cat has been sensitized is responsible 
for triggering the cascade of airway inflammation 
and bronchospasm.

WEIGHT MANAGEMENT
Weight loss is often overlooked as a part of the 
management strategy for obese cats with respiratory 
disease. Obesity can increase the work of breathing 
and compromise respiratory function. It can also 
predispose to insulin resistance, which is highly 
relevant because lifelong glucocorticoids remain the 
mainstay of therapy. As mentioned below, dosing of 
steroids should always be based on lean body weight. 
Finally, although poorly understood in cats, obesity 
may have a negative effect on immune system func-
tion. Cats with asthma should, ideally, have a body 
condition score of 4 to 5 out of 9.

BRONCHODILATORS
Without a doubt, bronchodilators represent the 
single most important treatment for a cat having a 
life-threating asthma attack (status asthmaticus). 
These drugs also may be appropriate for long-term 
management of cats with intermittent episodes of 
respiratory distress not well controlled by gluco-
corticoids alone. Bronchodilators are not critical as 
monotherapy for asthmatic cats with cough only. 
Commonly used bronchodilators fall into 2 classes—β2 
agonists or methylxanthines—and can be adminis-
tered by injection or inhalation or given orally. Short-
acting β2 agonists such as terbutaline or albuterol are 
preferred over long-acting but less potent β2 agonists 
such as salmeterol. Methylxanthines include theoph-
ylline and aminophylline. 

Selection of the optimal bronchodilator and route 
of administration should be guided by the patient’s 
needs. For cats in status asthmaticus presenting in 
crisis, I prefer injectable (intramuscular or subcuta-
neous) terbutaline (0.01 mg/kg), because the onset of 
action is relatively rapid compared with other routes 
and the bronchodilator is delivered systemically. A 
second, less optimal choice would be nebulized or 
metered-dose inhaled albuterol. Although adminis-
tered commonly in emergent situations, inhaled bron-
chodilators do not reach their target of the lower 
airways effectively because of severe bronchospasm. 
If injectable bronchodilators are not available, using 
the strategy of dosing the inhalant bronchodilator, 
waiting a short time to allow partial bronchodilation, 
and then repeating the administration may allow the 

airways to open more fully and improve therapeutic 
efficacy. Although albuterol may be nebulized, it 
is administered most commonly via a spacer and 
tight-fitting face mask (Figure 1). 

Oral bronchodilators are not advocated for cats in 
status asthmaticus, both because of the prolonged 
onset of action and the stress associated with 
pilling a cat in respiratory distress. Once the 
life-threatening attack has been addressed, long-
term management with a bronchodilator at home may 
be prudent. Regular (continual) use of the metered-
dose inhalant racemic albuterol, an equal mixture 
of (R)- and (S)- isomers, paradoxically will cause 
airway inflammation in asthmatic cats; therefore, 
this medication should be used just as rescue medi-
cation.2 The requirement to use racemic albuterol 

more than twice weekly merits reassessment of 
medical management of asthma and the need to 
use an alternative bronchodilator daily. The single 
(R)- isomer form of this product, levalbuterol, can be 
given regularly as needed to control clinical signs; 
it is the (S)- isomer that has been demonstrated 
to have the paradoxic detrimental effects. An oral 
bronchodilator (albuterol or theophylline) may be an 
acceptable alternative to inhalant bronchodilators 
for long-term management.

Adverse effects of bronchodilators include hyper-
excitability, systemic hypertension, and tachycardia. 
Thus, for cats well controlled on glucocorticoids—espe-
cially if they have not previously had episodes of 
bronchospasm—bronchodilators are not a key compo-
nent of therapy. 

CLINICAL FOCUS

RESPIRATORY MEDICINE

Treatment of Feline Allergic Asthma
Lifelong medical management can improve quantity and quality of life in cats with this common respiratory disorder.

By Carol Reinero, DVM, PhD, DACVIM (SAIM)

Figure 1. To administer a metered-dose inhalant (MDI) medication, place the MDI at 1 end of the spacer and a tight-fitting face mask 
at the other end. Cats should be introduced gradually to the mask and rewarded with food or attention to acclimate them to the setup 
before receiving the medication. At the time of administration, actuate the MDI and watch the cat take at least 5 good, deep breaths. 
Ensure that the 1-way valve just below the mask is open on inspiration; otherwise, medication is not flowing to the cat.    
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It was a daily struggle to get her to take her pills. Now she 
actually looks forward to her medications! Thanks to the 
AeroKat* chamber, Meadow is healthier and happier and 

my life is much easier.          — Dottie and Meadow

Aero
Feline Aerosol Chamber

KatPrescribe

www.TrudellAnimalHealth.com

Better for Cats.1 Easier for Pet Parents. 
Living with asthma shouldn’t mean a lifetime of side e�ects.

Available from major vet suppliers.

GLUCOCORTICOIDS
The mainstay of treatment for allergic asthma is 
glucocorticoid therapy. Asthma is not curable, so 
lifelong therapy with glucocorticoids is needed to 
control ongoing inflammation, which contributes to 
both airway hyperresponsiveness and remodeling 
(permanent architectural changes). Because the clin-
ical signs of asthma classically wax and wane, owners 
often assume that their cat does not need medication. 
Therefore, clients must be educated about the fact that 
asthma is chronic, progressive, and incurable but very 
medically manageable. The current recommendation 
is to taper the cat to as low a dose of glucocorticoids 
as possible to control clinical signs.

Several formulations and routes of administration 
can be used for glucocorticoids. All should be dosed 
based on lean body weight. Injectable reposital formula-
tions (eg, Depo-Medrol) should be avoided if any other 
option exists, because their efficacy decreases over time 
and the drug must be given more frequently. Short-
acting injections of glucocorticoids (eg, dexametha-
sone) can be given in tandem with bronchodilators in 
cats with status asthmaticus but are not recommended 
as owner-administered treatment. In stable asthmatics, 
I usually start treatment with oral prednisolone (not 
prednisone, which has lower bioavailability in cats) 
at a dose of 1 to 2 mg/kg/day. The dose should be 
tapered with periodic evaluation of clinical control. 

Inhaled steroids have the benefit of providing 
drug directly to the target (airways) with fewer 
systemic endocrine and immunologic effects than 
oral steroids. For young cats requiring lifelong 
steroids and cats with comorbid conditions (eg, 
cardiac disease, diabetes mellitus) in which oral 
steroids would be relatively contraindicated, inhaled 
steroids provide an excellent option. Their major 
drawback is expense. The delivery system (spacer 
with tight-fitting face mask) is the same as described 
for bronchodilators. 

Transdermal glucocorticoids have tremendous 
appeal for owners, and some compounding phar-
macies will provide these; however, 1 study (as yet 
unpublished) showed the inability to detect predni-
sone or prednisolone in the blood after 3 weeks of 
topical administration. Thus, transdermal steroids 
should not be recommended for asthmatic cats.

OTHER MEDICATIONS 
There is growing interest in alternatives to the 
currently recommended therapies for feline asthma. 
Based predominantly on experimental models of feline 
allergic asthma, we know that several drugs are not 
effective and should not be given. Cysteinyl leuko-
triene inhibitors, used frequently in humans with 
respiratory allergies including asthma, do not work 
in cats. Cetirizine (and likely other antihistamines) 

is ineffective. It is unclear whether high doses of 
cyproheptadine as a serotonin antagonist would 
improve airflow, but studies have shown that this 
drug will not blunt airway eosinophilia.3,4 Maropitant, 
a neurokinin-1 receptor antagonist, cannot be used 
as an injection to treat cats with status asthmaticus 
and is similarly ineffective when administered long 
term. Nebulized N-acetylcysteine, a mucolytic with 
antioxidant properties, increases airway resistance 
and is considered dangerous for asthmatic cats.

Treatments that show potential in experimental feline 
asthma that still require clinical trials in pet cats in- 
clude cyclosporine, allergen-specific immunotherapy, 
small molecule inhibitors, and adipose-derived mesen-
chymal stem cells. Additional research will provide 
answers as to the potential benefit of these therapies 
for spontaneous allergic asthma in pet cats. 

References available at AmericanVeterinarian.com.

Dr. Reinero received her veterinary education and 

training from the University of California, Davis and 

Texas A&M University. She is currently a professor 

and director of the Comparative Internal Medicine 

Laboratory at the University of Missouri, Columbia. She has spoken 
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published about 100 peer-reviewed papers.
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Factory farming of puppies is rampant across the 
United States, England, and Australia. These 
“puppy mills” exist for 1 reason only: profit. 

Profit at the expense of the puppies, the breeding 
bitches and sires, and the people who unwittingly 
purchase these animals. 

The Humane Society of the United States (HSUS), 
the American Society for the Prevention of Cruelty to 
Animals (ASPCA), and the US government have tried 
to control the factory farming of dogs to no avail. The 
US Department of Agriculture (USDA) has made feeble 
attempts at regulation by creating standards and 
inspection protocols for dog breeders. However, even 
if the USDA wanted to enforce the Animal Welfare 
Act, the standards set are too minimal and not enough 
inspectors are available. 

Both the ASPCA and HSUS believe that the best 
chance of combating this issue is to educate the public. 
Even though adoption is considered the morally 
accepted manner to bring a dog into the  home, tens of 
thousands of dogs remain in shelters, and puppy mills 
continue to thrive. 

WHY DO PEOPLE BUY PUPPY MILL DOGS?
The answer is 2-fold. First, the process of buying a dog 
from a pet store or puppy mill is considerably easier 

and less meticulous than adopting a dog from a shelter 
or rescue group. Second, it is difficult to find a repu-
table breeder. The clientele in my Manhattan practice 
is well educated and relatively wealthy. Nevertheless, 
when I ask most of my clients with new puppies where 
they got their dogs, the answer is either a pet store or 
a “breeder” they found online. It’s not that they didn’t 
try to find a good breeder, but they were overwhelmed 
trying to sort the wheat from the chaff of what came up 
in their Google searches. All other factors being equal, 
most people will choose the easiest option.

When acquiring a puppy, the most common consid-
eration is breed. Even if potential owners consider 
the ramifications of buying a poorly bred puppy, 
they have few options for finding an ethical high-
quality breeder. The country is full of high-quality 
dog breeders, but there are just as many “backyard 
breeders,” pet stores, and puppy mills. With the power 
and anonymity of the internet, people can pretend to 
be something they’re not. A well-curated website with 
cute photos of farmland, happy families, and member-
ships in organizations (that may or may not exist) 
makes understanding what you’re buying impossible. 
It’s truly caveat emptor when it comes to purchasing a 
puppy. But if you’re the buyer, there’s simply no reli-
able way to know and beware.

WHAT ABOUT THE AMERICAN KENNEL CLUB?
The American Kennel Club (AKC) is an interesting case 
study. Although the organization has a Breeder of Merit 
program, the requirements for earning this certification 
primarily involve being active with the AKC. Many in 
the industry, including the HSUS, believe the AKC has 
a vested interest in keeping puppy mills open.

In a 2015 article, former HSUS CEO Wayne Pacelle 
said, “It seems so counterintuitive and even bizarre, 
but there is an unmistakable amply documented trail 
of evidence that AKC regularly fights laws designed to 
crack down on puppy mills, in addition to conducting 
private inspections and giving its approval to mills.”1 
From another HSUS article: “If you don’t understand 
why a group that claims to support dogs would fight 
legislation cracking down on puppy mills, just...follow 
the money. The more puppies high-volume breeders 
produce and then register with the AKC, the better for 
the AKC’s bottom line.”2

If the largest organization of breeders in the country 
is in bed with the puppy mills, who will speak out for 
the animals that suffer as a consequence?

THE ECONOMIC EQUATION
The only way to end the domination of the purebred 
dog industry by puppy mills is to replace the 
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A Revolutionary Idea to End Puppy Mills
The Puppy Project hopes to stop factory farming of puppies by offering breeders and potential owners                       
a better, safer alternative.

By Phillip Raclyn, DVM, CVA

As the steward of the purebred dog 
industry, the Puppy Project aims to 

put a stop to the sale of low-quality, 
high-priced pups in pet stores.
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current model with a better alternative. But first, 
it’s important to understand the economics of the 
breeding industry. 

The supply chain ends at the pet store that sells 
puppies from puppy mills. This is where we need to 
begin to better understand the problem. A pet store 
will get a delivery of dogs from a consolidator who 
buys puppies from puppy mills or puppy auctions. In 
many cases, the pups are shipped across the country. 
Some arrive alive, but many don’t. Those that survive 
are offloaded to the pet store and put up for sale at 
enormous markups, especially in large cities. 

But not puppies sell quickly. Many factors are at 
play, including breed, health, the overall economy, and 
weather. Puppies that aren't sold quickly go from be- 
ing a quick source of profit to an expense that requires 
food, care, shelter, and labor. The longer the puppies 
stay in the store, the more their price drops, until even-
tually they’re just given away. Eight-week-old puppies 
command a much higher price than 20-week-old 
puppies. At 6 months the dogs are just a liability. These 
older puppies are untrained, poorly socialized, incom-
pletely vaccinated, and frequently sick; many are ulti-
mately abandoned or taken to shelters.

However, concerned consumers with good inten-
tions and money to spend do exist. Giving these people 
a smarter opportunity to purchase a healthier dog 
will keep them out of pet stores. Without the sale of 
low-quality, high-priced puppies, pet stores will not be 
able to sustain the model that allows them to traffic 
dogs. To effect a change, we only need make a dent in 
the sale of puppies in pet stores. 

We veterinarians can understand, thanks to the 
internet, how the loss of income from product sales 

has forced us to raise our fees for services, or we would 
have seen our practices go slowly out of business.  
The profits we made selling “stuff” subsidized the 
cost of practicing veterinary medicine. Similarly, the 
profits from selling puppies in the first month after 
delivery subsidizes the cost of keeping puppies in the 
store that don't sell quickly. The difference is that we 
can raise our fees to compensate, but pet stores cannot 
because everything else they sell is also available 
online for less.

FIGHTING BACK
There’s no question that veterinarians are concerned 
about this issue. No veterinarian likes seeing sick 
puppies, and we know that when dogs from puppy 
mills grow older, they’re more prone to develop a 
litany of health issues, including arthritis, endocrine 
problems, alopecia, and immune disease. So why 
aren’t more veterinarians trying to stop this? There 
are many answers, but it boils down to the fact that 
nobody has given veterinarians a way to fight back. 
That’s exactly what we plan to do. 

Our solution involves creating a certification 
program developed and run by veterinarians. We’ve 
created an ad hoc Veterinary Council for Breed 
Stewardship (VETcbs.com) comprising veterinar-
ians worldwide who are concerned about this trav-
esty. However, certification alone is insufficient. The 
second step is to give certified breeders a venue to sell 
their dogs to the public. Just as important is giving the 
public an easy and fun way to find a great breeder. The 
last piece of the puzzle is to offer guarantees and perks 
to anyone who supports the initiative by buying from 
a certified breeder. 

Our vision is simple. Great 
breeders get certified by veteri-
narians and sell their puppies to 
the public for what they’re worth. 
Anyone looking to purchase a 
puppy can visit our website, 
PuppyProject.org, to be connected 
to a certified breeder. When a pup 
is sold to its new owner, it arrives 
with pet insurance, financial in- 
centives to encourage use of the 
pet insurance, and other perks. 

Veterinarians will see fewer 
sick puppies, and when they do 
see a sick pup, they can treat it to 
the best of their abilities thanks 
to the insurance. Veterinarians 
will also see fewer middle-aged 
and older dogs being euthanized 
for chronic problems that owners 
can’t afford to treat. Veterinarians 
are also likely to earn more if the 
dogs remain insured. Certified 
breeders also increase their in- 
come because they’re able to sell 
more high-quality dogs. And the 
public saves money by buying a 
puppy with guarantees and fewer 

medical problems. The only entities that don’t benefit 
are pet stores and puppy mills. And that’s how it 
should be. 

Our vision is for the veterinary community to take 
over as the steward of the purebred dog industry. 
We have the education, intelligence, and integrity 
to effectively manage how purebred dogs should be 
bred, raised, and sold. In our vision, veterinarians, 
lamenting the hijacking of many of our most profitable 
parts of practice, can increase our collective income by 
becoming involved in an area of the pet industry that 
sorely needs us.

The Puppy Project is currently operational and 
seeking funding for a widespread rollout to the public 
and breeders. Reach out to us to become involved at 
DrRaclyn@PuppyProject.org. 
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Percentage of Dogs with Adverse Reactions in the Field Study

Adverse Reaction  
(AR)

Bravecto Group:  
Percent of Dogs with 

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

Control Group:  
Percent of Dogs with 

the AR During the  
84-Day Study
(n=100 dogs)

Vomiting 6.3% 6.0%
Alopecia 4.1% 2.0%
Diarrhea 2.7% 11.0%
Lethargy 2.7% 2.0%

Decreased Appetite 1.4% 0.0%
Moist Dermatitis/Rash 0.9% 0.0%

In the field study, two dogs treated with Bravecto with no prior history of seizures 
each experienced a seizure. One dog had two seizures a day apart about 18 days 
after its first dose. The dog was started on antiepileptic medication and had no 
additional seizures during the study. A second dog had a seizure 76 days after its 
first dose and 3 days after starting fluoxetine for separation anxiety. The fluoxetine 
was discontinued and the dog experienced no additional seizures during the 
study. One dog treated with Bravecto was observed by the owner to be off balance 
for about 30 minutes five days after its first dose and had no similar observations 
after the second dose. One dog with a history of seizures had a seizure the day 
after the second dose of the active control.
In two well-controlled laboratory dose confirmation studies, one dog developed 
mild to moderate redness, flaking, crusts/scabs and alopecia at the treatment 
site from Day 1 through 14 after application of Bravecto on Day 0, and one dog 
developed self-limiting generalized erythema (possible allergic reaction) one 
day after treatment with Bravecto.
In a European field study in cats, there were three reports of facial dermatitis 
in humans after close contact with the application site which occurred within 4 
days of application.
For technical assistance or to report a suspected adverse drug reaction, or to obtain a 
copy of the Safety Data Sheet (SDS), contact Merck Animal Health at 1-800-224-5318. 
Additional information can be found at www.bravecto.com. For additional information 
about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDA-
VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.
How Supplied:
Bravecto is available in five strengths for use in dogs (112.5, 250, 500, 1000, 
and 1400 mg fluralaner per tube). Each tube is packaged individually in a 
pouch. Product may be supplied in 1 or 2 tubes per carton.

Distributed by:
Intervet Inc (d/b/a Merck Animal Health)
Madison, NJ 07940
Made in the USA.
Rev. 9/16 
Copyright © 2016 Intervet Inc, a subsidiary of Merck & Company Inc.  
All rights reserved 
155586 R4

NADA 141-426, Approved by FDA

Flavored chews for dogs. 

BRIEF SUMMARY (For full Prescribing Information, see package insert)
Caution:
Federal (USA) law restricts this drug to use by or on the order of a 
licensed veterinarian.

Indications:
Bravecto kills adult fleas and is indicated for the treatment and prevention 
of flea infestations (Ctenocephalides felis) and the treatment and control of 
tick infestations [Ixodes scapularis (black-legged tick), Dermacentor variabilis 
(American dog tick), and Rhipicephalus sanguineus (brown dog tick)] for 12 
weeks in dogs and puppies 6 months of age and older, and weighing 4.4 
pounds or greater.

Bravecto is also indicated for the treatment and control of Amblyomma 
americanum (lone star tick) infestations for 8 weeks in dogs and puppies 6 
months of age and older, and weighing 4.4 pounds or greater.

Contraindications:
There are no known contraindications for the use of the product.

Warnings:
Not for human use. Keep this and all drugs out of the reach of children. Keep 
the product in the original packaging until use, in order to prevent children from 
getting direct access to the product. Do not eat, drink or smoke while handling 
the product. Wash hands thoroughly with soap and water immediately after 
use of the product.

Precautions:
Bravecto has not been shown to be effective for 12-weeks duration in puppies 
less than 6 months of age. Bravecto is not effective against Amblyomma 
americanum ticks beyond 8 weeks after dosing.

Adverse Reactions:
In a well-controlled U.S. field study, which included 294 dogs (224 dogs were 
administered Bravecto every 12 weeks and 70 dogs were administered an oral 
active control every 4 weeks and were provided with a tick collar); there were no 
serious adverse reactions. All potential adverse reactions were recorded in dogs 
treated with Bravecto over a 182-day period and in dogs treated with the active 
control over an 84-day period. The most frequently reported adverse reaction in 
dogs in the Bravecto and active control groups was vomiting.

Percentage of Dogs with Adverse Reactions in the Field Study

Adverse 
Reaction (AR)

Bravecto Group: 
Percentage of Dogs 
with the AR During 

the  
182-Day Study
(n=224 dogs)

Active Control Group: 
Percentage of Dogs 

with the AR During the 
84-Day Study
(n=70 dogs)

Vomiting 7.1 14.3
Decreased Appetite 6.7 0.0

Diarrhea 4.9 2.9
Lethargy 5.4 7.1

Polydipsia 1.8 4.3
Flatulence 1.3 0.0

In a well-controlled laboratory dose confirmation study, one dog developed 
edema and hyperemia of the upper lips within one hour of receiving Bravecto. 
The edema improved progressively through the day and had resolved without 
medical intervention by the next morning.

For technical assistance or to report a suspected adverse drug reaction, contact 
Merck Animal Health at 1-800-224-5318. Additional information can be found at 
www.bravecto.com. For additional information about adverse drug experience 
reporting for animal drugs, contact FDA at 1-888-FDA-VETS or online at http://
www.fda.gov/AnimalVeterinary/SafetyHealth.

How Supplied:
Bravecto is available in five strengths (112.5, 250, 500, 1000, and 1400 mg 
fluralaner per chew). Each chew is packaged individually into aluminum foil 
blister packs sealed with a peelable paper backed foil lid stock. Product may be 
packaged in 1, 2, or 4 chews per package.

Distributed by:
Intervet Inc (d/b/a Merck Animal Health)
Madison, NJ 07940

Made in Austria
Copyright © 2014 Intervet Inc, a subsidiary of Merck & Company Inc.  
All rights reserved
154545 R1

NADA 141-459, Approved by FDA

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

Adverse Reaction  
(AR)

Bravecto Group:  
Percent of Cats 

with the AR During 
the 105-Day Study 

(n=224 cats)

Control Group:  
Percent of Cats with 
the AR During the 

84-Day Study
(n=87 cats)

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

Decreased Appetite 3.6% 0.0%
Lethargy 3.1% 2.3%

Scabs/Ulcerated 
Lesions 2.2% 3.4%

In the field study, two cats treated with fluralaner topical solution experienced 
ataxia. One cat became ataxic with a right head tilt 34 days after the first 
dose. The cat improved within one week of starting antibiotics. The ataxia 
and right head tilt, along with lateral recumbency, reoccurred 82 days after 
administration of the first dose. The cat recovered with antibiotics and was 
redosed with fluralaner topical solution 92 days after administration of the first 
dose, with no further abnormalities during the study. A second cat became 
ataxic 15 days after receiving its first dose and recovered the next day. The cat 
was redosed with fluralaner topical solution 82 days after administration of the 
first dose, with no further abnormalities during the study.
In a European field study, two cats from the same household experienced 
tremors, lethargy, and anorexia within one day of administration. The signs 
resolved in both cats within 48-72 hours.
In a European field study, there were three reports of facial dermatitis in 
humans after close contact with the application site which occurred within 4 
days of application.
For technical assistance or to report a suspected adverse drug reaction, or to 
obtain a copy of the Safety Data Sheet (SDS), contact Merck Animal Health 
at 1-800-224-5318. Additional information can be found at www.bravecto.
com. For additional information about adverse drug experience reporting for 
animal drugs, contact FDA at 1-888-FDA-VETS or online at http://www.fda.gov/
AnimalVeterinary/SafetyHealth.
How Supplied:
Bravecto is available in three strengths for use in cats (112.5, 250, and 500 mg 
fluralaner per tube). Each tube is packaged individually in a pouch. Product may 
be supplied in 1 or 2 tubes per carton.

Distributed by:
Intervet Inc (d/b/a Merck Animal Health)
Madison, NJ 07940
Made in the USA.
Rev. 9/16
Copyright © 2016 Intervet Inc, a subsidiary of Merck & Company Inc.  
 All rights reserved
159363 R3
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ONLINE TOOLBOX

A practice website is a must for keeping clients 
informed and attracting new pet owners to 
your hospital. Your site needs to be up-to-

date, educational, and enticing. After all, it’s a direct 
reflection of your practice. When was the last time 
you looked critically at your hospital’s website? If 
you can’t remember, then it’s probably time for a 
content audit. 

WHAT IS A CONTENT AUDIT?
A content audit is a comprehensive review of your 
website to ensure that everything is current, accurate 
and, most importantly, informative. The digital mate-
rial you publish is what pet owners depend on for guid-
ance about your services, staff, and practice culture. 
Conducting routine content audits verifies that your 
website remains true to your goals and can help 
guarantee that your site attracts local traffic looking 
for the services you offer. Without a proper content 
audit system in place, outdated and irrelevant data 
might find its way onto your website, giving clients 
inaccurate information and negatively affecting how 
well your website is ranked by search engines, such 
as Google and Bing. 

Optimizing your site for search engines—a prac-
tice called search engine optimization (SEO)—can 
be done in a number of ways, but 1 method that 
has an undeniable impact is the strategic creation 
and placement of content. If done correctly, SEO has 
been proven to improve the quantity and quality 
of website traffic. The written text on your site, 
in conjunction with the featured multimedia such 
as photos and videos, helps search engines under-
stand exactly what your page, and ultimately your 
entire site, are about. The more the search engine 
understands about your site, the more likely it is to 
respect and value your site.* 

Search capabilities have advanced tremendously 
over the years, and sophisticated tools and algorithms 
are now used to determine where your website appears 
when people are looking for information.  

In the past, high rankings for pages on a website were 
accomplished by an overuse of frequently searched 
keywords. Now, the best way to achieve that ranking 
goal is for your website to be considered an authority. 
That means you should prune any low-quality or 
conflicting content. To gain a better understanding 
of what Google considers quality content, consult the 
Google Webmaster guidelines (Box 1), which outline 
how Google finds and understands your pages. 

By conducting a content audit, site owners will have 
a better understanding about whether their site has 
been rewarded, penalized, or ignored by search engine 
algorithms, and why. Key items to look for during an 
audit include:
• Gaps or redundancy in content 
• Any required upgrades 
• Editing and copywriting improvements 
• Opportunities to link to internal pages on your website
• Content that slows down how quickly a webpage loads

HOW TO PERFORM AN EFFECTIVE AUDIT
While there are third-party platforms that make 
website content auditing effortless, the only tools you 
really need for an effective audit are a spreadsheet and 
access to Google Analytics. 

Create a Spreadsheet
The first step in the audit is to list every item currently 
existing on your website. Seeing all the data related to 
your website in a single spreadsheet provides perspec-
tive to understand webpages with robust data and 
flags areas in need of improvement. List the following 
headings in the first 9 cells of the first row: URL, audit 
date, page title, page description, alt tags (alternate 
text for an image), quality of content, keywords used, 
date of last update, and inbound links (links to your 
website found on another website). 

 
List Webpages Using Google Analytics 
After you have set up the spreadsheet and shared it 
with any team members who are participating in the 
audit, access Google Analytics (Box 2) for your website. 
Once you’ve logged in, navigate to the “All Pages” 
section, where you will find a list of all the pages that 
make up your website. From here, copy the individual 
URLs into the first column of your spreadsheet, under 
the header “URL.” 

Now you can start the audit. Review the content of 
your site’s most popular pages first. You can easily 
determine which pages are most popular within 
your Google Analytics account by reviewing which 
pages visitors frequent the most. It’s important to 
invest your best effort to make these pages inter-
esting and current. For maximum effect, build on the 
most popular content with related high-quality, rele- 
vant content. 

Audit SEO Elements
As you move forward, the URL paths for pages of your 
site should be composed of text only, with no confusing 
characters or numbers. It should be attractive, distinc-
tive, concise, and relevant all at the same time. It’s 

Why and How to Audit Your Practice  
Website’s Content 
An informative and educational website helps keep clients engaged and win new business.
By Naren Arulrajah

*Keep in mind that quality SEO pertains to much more than just the content being featured on your website. Content audits, though, are a great 
place to start if you’re looking to make your site more effective.

Box 1. Google Webmaster Basic Principles

Google Webmaster Tools (Google.com/ 
Webmasters) is a free service that helps  
you evaluate and improve your website’s 
performance in search results. Here are  
some webmaster pointers:
• Make web pages primarily for users, not for 

search engines.

• Don’t deceive your users.

• Avoid tricks that are intended to improve 
search engine rankings. A good rule of thumb is 
whether you’d feel comfortable explaining what 
you’ve done to a website that competes with 
you, or to a Google employee. Another useful 
test is to ask, “Does this help my users? Would I 
do this if search engines didn’t exist?”

• Think about what makes your website unique, 
valuable, and engaging. Make your site stand 
out from others in your field.

>>
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important to note that after a page is published, the 
URL should not be changed.

As it pertains to SEO, a page title, or meta title, 
is not what visitors see when they click on the page; 
it is the text portion of the link seen in the search 

engine. It should be about 60 characters and reflect 
the page’s content. A page title should never be 
used more than once, and should contain 1 word 
that best describes the overall content of the article 
or webpage. Page titles have a direct influence on 
how high or low your page is ranked for the term  
being searched.  

Similarly, but not entirely, every page description 
appears on Google search results. The description, 
however, has no bearing on how high or low your page 
is ranked. What it does, though, is entice the searcher 
to click—or not—on your page. Ideally, a page’s descrip-
tion should be less than 160 characters and should 

accurately summarize the overall page with a few 
keywords sprinkled in.

“Keyword” has become the most overused term 
when people talk about SEO. Unfortunately, there is 
no magical keyword that can result in better perfor-

mance. Page content, however, is the most valuable 
asset on your website. Ensure that your website relays 
valuable information. Check for typos, grammatical 
errors, and mundane content. Websites that offer 
high-quality content that is unique and easy to read 
will be the most popular with pet owners and search 
engines alike.

Alt tags are descriptions applied to an image 
used on a webpage, and one of the most common 
mistakes made by site owners is not optimizing them. 
Depending on which content management system you 
use, when you add an image to the back end of your 
website you will have the option to add text; that’s alt 

text. It should be comprised of keywords that describe 
the image accurately. For as advanced as search 
engines are, they cannot read or understand images. 
Alt tags provide an alternative for search engines and 
permit them to crawl the site more accurately. 

An important tool for all site owners to put into 
practice is the Google Ads Keyword Planner. By 
researching the more commonly searched words and 
terms and fitting them into your content, you ensure 
that you’re catering to pet-related questions being 
asked on the internet. The tool can also be used more 
specifically, such as to determine what words people 
are searching related to your hospital, location, and 
specialty (ie, “animal hospital Atlanta” or “dog teeth 
cleaning”). You’ll have to sign up for an account, but 
there is no charge to access the keyword tool. 

WHEN TO AUDIT
Ideally, your website should be audited every few 
months, depending on the nature of your content. 
By conducting regular content audits and following 
Google Webmaster guidelines, you can ensure that 
your site remains relevant and rises to the top in 
search engine rankings. 

Mr. Arulrajah is president and CEO of Ekwa Mar-
keting, a complete internet marketing company 
that focuses on SEO, social media, marketing 
education, and the online reputations of veteri-

narians/practice owners. With a team of 180+ full-time mar-
keters, ekwa.com helps practice owners who know where 
they want to go, get there by dominating their market and 
growing their business significantly year after year. If you 
have questions about marketing your practice online, call 
855-598-3320 to speak one-on-one with Naren.
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Box 2. Google Analytics
Google Analytics is a service offered by Google that tracks 
and reports on website traffic. To get started, you need 
to sign up for an account and add the provided, unique 
tracking code to your website. Many videos and tutorials 
are dedicated to navigating the analytics dashboard, but for 
the purpose of a website audit you can locate your site’s 
most popular pages by using the Reports toolbox, which 
will appear on the left side of the screen when you log in. 
From there, click on “Behavior,” then “Site Content” and 
“All Pages.” The pages of your website will appear in order 
based on highest page views.  

ONLINE TOOLBOX
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PRACTICE MANAGEMENT

As he goes through his mail late one evening, 
your client Mr. Smith sees your practice’s post-
card reminder for booster vaccines for his dog. 

The office is closed, so he visits your website, chooses 
“click here to request an appointment,” and provides 
the required information.

The next day, Mr. Smith misses a call from your 
office. When he calls back, the clinic phone line is busy, 
so he leaves a message. At the end of his workday, 
almost 24 hours after receiving the reminder from 
your practice, he has experienced multiple missed 
calls and voice-mail messages—and he still has not 
scheduled an appointment for his dog. 

Mr. Smith is not the only one who is frustrated. 
Your receptionist spends much of her day on the 
phone, returning calls from clients who left messages 
and requested appointments online, as well as calling 
others with appointment reminders—not to mention 
answering calls about a host of questions and pet 
health concerns. With each new call, your reception-
ist’s frustration grows. And that frustration comes at a 
cost: lost revenue, poor client reten-
tion, and em- ployee turnover.  

More than three-quarters of pa- 
tients today want the ability to book, 
change, or cancel their own doctor 
and dentist appointments online.1 
The global management consulting 
and professional services firm Accen- 
ture predicts that by the end of 2019, 
66% of US health systems will offer 
online scheduling.1 

Your clients will soon expect 
online appointment scheduling for 
their pets, as well. For years, the 
veterinary industry has enjoyed 
hearing that clients “wish their 
own doctor” called to check on 
them or offered evening appoint-
ments, or whatever else the veterinary industry does 
that the human medical profession does not. Today, 
the veterinary industry risks hearing something 
different: “I can schedule my own doctor appoint-
ments anytime, day or night. Why do I have to waste 
time calling and being put on hold just to schedule 
one for my pet?” And wasting time is what we are 
all doing, given that it takes about 8  minutes, on 
average, to schedule an appointment over the phone.1 

TAKE ADVANTAGE OF TECHNOLOGY 
Real-time online appointment scheduling is a solu-
tion to the frustrations that both your clients and team 
members face. Consider how many more tasks could be 
completed if your receptionist spent less time on the 
phone. Consider the revenue lost when clients postpone 

making an appointment because of inconvenience. 
Instead of thinking of online scheduling as just another 

technology gimmick, view it as a 
new opportunity to engage your 
clients and team and improve 
business success. 

Before moving forward, it is im- 
portant to address any reserva-
tions you have about using this 
technology. For many hospitals, a 
chief concern is double-booking 
appointments. Many service pro- 
viders will update your calen-  
dar automatically through your 
practice information manage-
ment software when an appoint-
ment is scheduled online. Also, 
if 2 clients are attempting to 
schedule a visit at the same time, 
the first person to complete the 

process will get the appointment and the other will be 
notified that the slot is no longer available. 

FIND A PRODUCT THAT FITS YOUR NEEDS
How does one go about choosing a real-time online 
appointment scheduling program for their practice? 
Consider a program that: 
• Offers real-time booking and not just a request for a 

callback to schedule. As many as 40% of bookings1 
take place when businesses are closed. 

• Automatically updates your practice information 
management system after each booking to avoid 
double bookings or other snafus that often occur when 
manual updates must be managed by front office staff. 

• Sends both email and text reminders to clients about 
their scheduled appointments to reduce no-shows. 

• Provides links that can be placed on your website 
and social media platforms to make it easier for 
clients to schedule quickly.

• Is customizable to your practice’s needs.
• Has the ability to prevent odd gaps in scheduled 

appointments via customized features.

YOUR RETURN ON INVESTMENT
Think of the savings in receptionist hours (up to 
75%  time savings has been reported1) when phone 
calls are reduced. You’ll also experience operating 
cost savings as clients fill your appointment book at 
their leisure when the business closed. Implementing 
scheduling software will have a multitude of positive 
repercussions, including improved team performance, 
client satisfaction, and business performance.  

And what about Mr. Smith? He found a practice that 
provides real-time scheduling, so he was able to schedule 
his pet’s appointment without playing phone tag. 

REFERENCE

1. Patient engagement: digital self-scheduling set to explode in 

healthcare over the next five years. Accenture website. accenture.

com/t20170412T073547Z__w__/us-en/_acnmedia/PDF-6/

Accenture-Patient-Engagement-Digital-Self-Scheduling-Explode.

pdf. Published 2016. Accessed August 16, 2018.

Mr. Truman is the founder and owner of BLT 
Technology & Innovation Group, a companion 
animal business consulting company that focus-
es on marketing and sales strategies for new 

products and services. He is the past president of VetPart-
ners (vetpartners.org), a member of the CATalyst Council 
board of directors, and a member of the AVMA Veterinary 
Procedural Terminology Council.

The Benefits of Online Appointment Booking
You’ll alleviate frustration, improve team performance, boost client satisfaction, and enjoy better  
business outcomes.
By Bruce L. Truman

Providers to Consider
The following is a partial list of software providers 
that offer real-time online scheduling. You will  
need to confirm that the program you’re 
interested in integrates with your existing  
practice management software.
• Idexx Neo 
• Next In Line 
• Rapport 

• Vetstoria 
• VitusVet 
• V-Tech Platinum

Other providers have programs that allow clients 
to request an appointment but not schedule in real 
time. Cloud-based solutions, such as eVetPractice, 
Hippo Manager, Vetter, and ezyVet, may offer real-
time online booking of appointments, so be sure to 
ask when evaluating any cloud solution.

Real-time online 
appointment 
scheduling is 
a solution to 
the frustrations 
that both your 
clients and team 
members face.
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DEFINE YOUR WHY AND GET TEAM BUY-IN
First, consider your “why.” Is it caring for your 
patients? Your clients? Your staff? Your family? Next, 
what is your hospital’s why? Keep in mind that it is 
not “treating pets like family” or “offering progressive, 
cutting-edge medicine.” I commonly see those phrases 
on hospital websites, and although they are worthy 
goals, they’re not why you do what you do. They’re 
what you do or how you do it.

As a practice owner, you really have just 2 options 
when it comes to incorporating your why: 
1. Set the practice’s why based on your personal 

why, share it with your team, and expect them to 
get on board.

2. Provide your team with a platform to share their 
why so you can craft the hospital’s mission together.

Option 2 requires more work, but it’s well worth it. 
Through sharing their why and contributing ideas, staff 
members will see themselves as change agents, devel-
oping a sense of ownership and responsibility in the 
growth of the practice. A workplace survey conducted 
with 20,000 participants found that employees who 
felt connected with their company’s mission were 55% 
more engaged at work. Those who derived a sense of 
meaning and significance from their jobs were 93% 
more engaged (Box 1).4,5 

After your team has bought into the collective why, 
one of the hardest parts of the job is done. You’ve given 
the ship direction and have a crew that buys in. The 
next step: Evaluate each member’s strengths, weak-
nesses, and aspirations to ensure you put the right 
people in the right seats. 

CONDUCT 360° STAFF EVALUATIONS
This tool can be used at any time, whether you’ve 
just purchased a hospital or are a seasoned owner 
with a staff you’ve known for years. When I conduct 

360° evaluations, whether at my own hospitals or for 
others, I use 2 documents. One is a self-assessment 
completed by each staff member, and the other is 
an assessment to be filled out by each team member 
about every other member of the team, owners 
included. If you’re conducting these internally, you’ll 
need to work with your manager so that he or she 
can review your assessments and vice versa. With- 
out security in confidentiality, this exercise will not 
work. I ask the staff to place their completed assess-
ments in a sealed envelope and deliver them to either 
me or the manager (or a combination thereof so that  
I don’t see mine and my manager doesn’t see his). 

Read through the evaluations with an eye for trends. 
Is a particular team member consistently praised? Is 
someone consistently criticized? Also try to better 
understand what motivates each team member and 
identify untapped potential or interests that could be 
beneficial. After reviewing the evaluations, sit down 
with each staff member. Although I would never 
share a copy of anyone’s assessment with someone 
else, I do summarize the trends and use this as an 
opportunity to praise, coach, and set goals.

When administered appropriately, these evaluations 
create an opportunity to build an inclusive culture, 
offer valuable insight, encourage mutual respect, and 
provide actionable improvement opportunities (Box 2). 
Understanding your team members and making sure 
they’re in the right positions are paramount to creating 
an environment conducive to team-based medicine, 
with each staff member performing at capacity.

BUILD YOUR LEADERSHIP TEAM
A leadership team is a group of staff members, typi-
cally representing each area of the hospital, respon-
sible for identifying hurdles and creating solutions 
with the shared objective of accomplishing goals 
based on the practice’s why. 

PRACTICE MANAGEMENT

One of my good friends is a fourth-year veteri-
nary student. After finishing a day at the Maine 
clinic where he was completing his externship, 

he called to tell me, “I’ve never seen anything like this! 
The support staff is so bought into what they’re doing 
and why; they’re so well trained and so well leveraged. 
They drive the day.” 

Each day at this multidoctor hospital, a different 
“technician coordinator” sets the schedule and directs 
the technical staff through the appointments and 
procedures. Unlike many practices, where veterinar-
ians spend chunks of their day deviating from what 
they’re uniquely qualified to do—diagnose, treat, and 
prescribe—they focus on clients and patients while the 
support staff directs them. The practice owner, Dave 
Cloutier, DVM, swears by this model of staff leverage 
and autonomy and its positive impact on culture, 
patient care, client experience, and the hospital’s 
bottom line.

RETHINK THE TOP-DOWN APPROACH 
Most veterinary practices take a top-down approach to 
management, with the owner or veterinarian setting 
the goals, assigning duties and often even dictating how 
those tasks should be completed. This model appeals 
to many practice owners because they want to set the 
vision, level of medical care, and team structure. It 
allows them to make sure things are “done right.” 

The veterinary industry is plagued by high staff 
turnover, high stress, and low staff engagement—all of 
which affect patient care and client experience.1 Add 
to that the medical service gap and overall poor levels 
of profitability that many multidoctor practices expe-
rience,2 and it’s hard to argue that the current model 
isn’t broken.

For some owners, profitability is still a dirty word, 
but show me an unprofitable hospital and I’ll show 
you a clinic that doesn’t practice consistent, thorough, 
quality medicine or have the resources—including 
staff, education, and equipment—to perform at the 
highest level.

I’m certainly not suggesting you shouldn’t set direc-
tion and provide guidance for your staff. I’m merely 
suggesting that if veterinarians do those 2 things well 
and surround themselves with team members who 
are equally passionate, they won’t need to have a hand 
in every single decision. This style of management is 
often referred to as a representative decision-making 
style and involves a combined consensus and consul-
tative decision-making approach.3

Like Dr. Cloutier, I’ve witnessed the tangible, posi-
tive impact of a management style that taps into the 
expertise and vision of the practice owner and elevates 
potential through the buy-in and leverage of the right 
team members. How can practice owners achieve this? 
Let’s talk strategy.

Leading By Team: A Better Management Approach
A top-down approach to management often does not lead to a successful practice.  
Try letting team members lead the charge instead.
By Stith Keiser

Box 1. Why Does Engagement Matter? 

Actively engaged team members—who represent about 
42% of the workforce—use about 83% of their talents and 
abilities. In contrast, disengaged employees, or 23% of 
most teams, use just 65% of their talents and abilities. 
Actively disengaged employees—35% in most workplaces—
use just 27% of their capabilities.5 

What does this mean in a veterinary hospital? Consider 
a staff of 10, each working 40 hours per week—that’s 400 
paid hours. Using the percentages above, in just 1 week, 
there would be 164 paid hours of lost productivity. Do 
the math based on your payroll and it’s easy to see why 
engagement is vital to success.
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During the 360° evaluation process, ask the team 
to nominate 4 individuals (perhaps even themselves) 
to be part of this team. I typically do not allow veter-
inarians or managers to be members of the leader-
ship team, because including a supervisor in the mix 
changes the team dynamic, and staff members tend to 
take a back seat. 

Research shows that 89% of leadership effective-
ness comes from 4 behaviors6: solving problems effec-
tively, operating with a strong results orientation, 
seeking different perspectives, and supporting others. 
Your leadership team should consist of staff members 
who demonstrate these behaviors. When these teams 
struggle, it’s often because the chosen leaders lack 
these traits or the necessary structure and guidance 
were not put in place. 

Effective leadership teams should also be powerful 
cheerleaders. Remember, change is hard, even when 
the staff has requested it. It’s up to owners and lead-
ership teams to remain positive, optimistic, and real-
istic. In other words, don’t succumb to viewing the 
world through rose-colored glasses, but be steadfast in 
leading through hurdles.

GET SET FOR SUCCESS
In the early stages of a leadership team, weekly meet-
ings, complete with an agenda and an assigned person 
to take minutes, seem to work best. Don’t let the size 
of your practice serve as an excuse not to execute; I’ve 
seen leadership teams achieve success in hospitals of 
all sizes. Over time, some teams will meet less often 
based on the tasks at hand, but I recommend meeting 
weekly for at least the first 6 months. 

Box 2. Dos and Don’ts of Leadership Teams
Don’t Do
• Ask questions that will produce only the answers 

you want to hear.
• Ask questions that will solicit answers to what you 

need to know.

• Ask for input and ideas if you won’t follow 
through.

• Ask for constructive feedback, suggestions, and 
opportunities for the hospital. 

• Confuse a performance evaluation with  
a 360° review.

• Acknowledge that you’ve read and considered the 
requested feedback.

At my hospital, we start each meeting by affirming 
the hospital’s why and a shared commitment to the 
goals at hand. We review our leadership roles, includ-
ing ground rules for communication and disagreement 
as a team; define how we’ll approach new projects; pro-
vide status reports on ongoing projects; and then work 
on that day’s tasks. There should be a protocol in place 
to review decisions with ownership and communicate 
relevant projects to the staff after the meeting. This last 
piece is often overlooked among new leadership teams 
and can create a them-versus-us mentality. Without 
proper communication among staff, resentment can 
build as teammates see themselves as picking up the 
workload when the leadership team is meeting. 

Leadership team objectives will vary based on a 
hospital’s goals, but I rely on teams to brainstorm and 
help implement strategies to improve daily operations, 
patient care, client experience, revenue, efficiency, 
and culture. They gather input, concerns, and ideas 
from coworkers and decide on the best plan of action. 
We review the proposed solutions together, and they 
implement changes and ensure follow-through. 

THE BOTTOM LINE
The journey toward team leadership management 
must start with acknowledging that if you’ve picked 
the right team members, you’re stronger as a diverse 
unit. Provide guidance and structure, then take a step 
back. You’ll see your practice reach new heights in 
staff engagement, productivity, and retention, as well 
as more consistent and thorough patient care and, ulti-
mately, increased financial success. 

References available at AmericanVeterinarian.com.

 
Mr. Keiser is the CEO of Blue Heron Consulting 
(bhcteam.com). His team of coaches collabo-
rates with new and seasoned practice owners 
to improve their lives and the lives of their team 

members while simultaneously enhancing client experience, 
building sustainable practice profitability, and elevating the 
quality of care for pets. His passion for veterinary manage-
ment extends into his role as managing partner in a handful 
of veterinary practices.
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Taking a Proactive Approach to Mental Health
“TRYING TO SET YOURSELF UP for success 
ahead of time is much more effective than trying to 
get ahead when you’re in the middle of a major depres-
sive episode,” says Jason Sweitzer, RVT, DVM, chief 
financial officer and board member of Not One More 
Vet Inc. “When you’re having suicidal ideation, you’re 
not thinking clearly—neurochemically there’s a lot 

going on. You can’t just logically think your way out of 
it. It’s not a choice you make.”

Instead, he recommends incorporating positive 
mental routines into your daily routine, such as grate-
fulness exercises and simply thanking the people 
around you. “Each day, ask yourself what are 3 things 
you are grateful for,” Dr. Sweitzer suggests.

Tips from business, financial, and practice management experts.ADVICE UNLEASHED

Mentors: Vital in  
Veterinary Medicine
“WE HAVE GREAT MEDICAL skills mentorship 
built into our continuing education environments 
and our classrooms,” says Carrie Jurney, DVM, 
DACVIM (Neurology). “But what we don’t have 
enough of is education on things like compassion 
fatigue and how to deal with the emotional burden 
of euthanasia one minute and a new puppy appoint-
ment the next.”

Veterinary medicine can be very isolating, she 
notes, but mentorship can help. “A mentor is one who 
has walked your path,” says Dr. Jurney, who serves 
as a mentor in the virtual support group MightyVet. 
“They’ve walked the walk and come out on the other 
side successfully, and they can help you get to that 
successful place faster.”

Connecting veterinary professionals and students 
with qualified mentors is one of the chief goals of 
MightyVet. “We have what we call the Mighty Mentors,” 
she says. “We offer office hours every month where 
you can log in to the website and talk to someone who 
may help you resolve a difficult situation.” ta
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The Benefits of Servant Leadership 
ALTHOUGH IT IS VERY POPULAR in the nonprofit world, Robin Brogdon, MA, owner and president of 
BluePrints Veterinary Marketing Group, says she has not seen servant leadership used much in veterinary 
medicine. “Essentially, servant leadership focuses on the team and the employees as opposed to the top-level 
leadership in terms of influence, power, and direction,” Brogdon says.

She compares this leadership style to an inverted organizational chart in which the team is the most important 
part of the business and the focus is on developing their talents. “If an industry or a business is focused on the 
needs of the team and developing the team and engaging the team and serving the team,” she continues, “the 
team then serves the business that much better.” 

3 Layers of Client-Veterinarian Interactions
“WHEN WE THINK ABOUT client-veterinarian 
interactions, there are several parallel processes 
happening,” says Linda Fineman, DVM, DACVIM 
(Oncology), director of veterinary talent and knowl-
edge strategy at Ethos Veterinary Health. On one 
hand, you’re compiling a history, doing a physical, 
making recommendations, and agreeing on a plan of 
care. “That’s sort of the nuts and bolts,” she says. But 
while that is happening, the veterinarian also has 

to provide structure to the conversation so that the 
client knows what’s happening and what to expect.

“And the third layer of parallel activity is 
building trust,” she continues. “We have to build a 
relationship. Otherwise it doesn’t matter what you 
recommend.” Clients may not follow your recom-
mendations if they do not trust your care or you 
haven’t built a partnership based around caring for 
their pet.

Choosing the Right 
Practice Management 
Software
NANCY DEWITZ, DIRECTOR OF SALES and mar- 
keting and technical consultant for Beyond Indigo 
Pets, says the key thing to remember when 
choosing practice management software is that the 
same product isn’t right for everybody.

“I recommend that practices sit down and create 
a list of all their wants, needs, and have-to-haves,” 
Dewitz advises. “Get those deal breakers on paper, 
and remove emotion from the process. Once you 
do that, you’re going to pick a successful product 
for your practice.”

She says some of the things that practices should 
consider in choosing software include good record-
keeping capabilities, integrity and security, concise 
reporting capabilities, and an easy-to-use interface.
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