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“Resistance has been a problem 
since we discovered antibiotics,” 
said Jenifer Chatfield, DVM, 

DACZM, DACVPM, during her session on 
antimicrobial resistance at the recent Fetch 
dvm360® Virtual Conference. During her 
lecture, she discussed the development of 
antimicrobial resistance and how veteri-
nary practitioners can work to be part of 
the solution.

Antimicrobial resistance 
is not new
Understanding the history of antimicro-
bial resistance is important as we begin 
to look for solutions to the problem. 
Although many view antimicrobial resis-
tance as a more recent public health threat, 
Chatfield said, “it did not come about 
during your career.” 

“Almost as soon as we develop an effec-
tive antibiotic, resistance develops,” she 
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Practice 
management: 
8 steps to  
leadership

See page 33

Minimalist design  
maximum effect  

Clean lines and comfortable  
spaces help clients, pets, and  

staff members relax  
at this upscale  

New York hospital. 
By Sarah A. Moser

Hot topics: 
Antimicrobial 
resistance
Antimicrobial resistance 
is considered a major 
threat to public health. 
How can the veterinary 
profession be a part of 
the solution?
By Kate Boatright, VMD
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HEARTGARD® Plus (ivermectin/pyrantel) has tools available to 
help you educate your clients about the real risks of heartworm 
disease. With HEARTGARD Plus, you’re recommending: 

✔ Safe and trusted heartworm disease prevention  
    that’s still #1 after 33 years1 
✔ The #1 dog-preferred, real-beef chew that makes    
    compliance enjoyable for pets and pet owners2

✔ Highly effective control of five species of common  
    intestinal parasites3,4

✔ Prevention backed by the HEARTGARD Plus Satisfaction Guarantee 

YOU SEE THIS

INVISIBLE  
THREAT.
YOUR CLIENTS DON’T.

Get clinic support at HEARTGARDClinic.com

1 Data on file at Boehringer Ingelheim. 2 Data on file at Boehringer Ingelheim. 3 Ascarid for Dog. Companion Animal Parasite Council.  
https://capcvet.org/guidelines/ascarid/. Accessed December 2, 2020. 4 Hookworms for Dog. Companion Animal Parasite Council.  
https://capcvet.org/guidelines/hookworms/. Accessed December 2, 2020.

HEARTGARD® and the Dog & Hand logo® are registered trademarks of Boehringer Ingelheim Animal Health USA Inc. 
©2021 Boehringer Ingelheim Animal Health USA Inc., Duluth, GA. All rights reserved. US-PET-0808-2020-A

IMPORTANT SAFETY INFORMATION: HEARTGARD® Plus (ivermectin/pyrantel) is well tolerated. All dogs should be tested for 
heartworm infection before starting a preventive program. Following the use of HEARTGARD Plus, digestive and neurological side  
effects have rarely been reported. For more information, please see full prescribing information or visit www.HEARTGARDClinic.com.
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CAUTION: Federal (U.S.A.) law restricts this drug to use by or on the order of a licensed veterinarian.
INDICATIONS: For use in dogs to prevent canine heartworm disease by eliminating the tissue stage 
of heartworm larvae (Dirofilaria immitis) for a month (30 days) after infection and for the treatment 
and control of ascarids (Toxocara canis, Toxascaris leonina) and hookworms (Ancylostoma caninum, 
Uncinaria stenocephala, Ancylostoma braziliense).
DOSAGE: HEARTGARD® Plus (ivermectin/pyrantel) should be administered orally at monthly intervals 
at the recommended minimum dose level of 6 mcg of ivermectin per kilogram (2.72 mcg/lb) and 5 mg 
of pyrantel (as pamoate salt) per kg (2.27 mg/lb) of body weight. The recommended dosing schedule for 
prevention of canine heartworm disease and for the treatment and control of ascarids and hookworms 
is as follows:

HEARTGARD Plus is recommended for dogs 6 weeks of age and older. For dogs over 100 lb use the 
appropriate combination of these chewables.
ADMINISTRATION: Remove only one chewable at a time from the foil-backed blister card. Return 
the card with the remaining chewables to its box to protect the product from light. Because most dogs 
find HEARTGARD Plus palatable, the product can be offered to the dog by hand. Alternatively, it may 
be added intact to a small amount of dog food.The chewable should be administered in a manner that 
encourages the dog to chew, rather than to swallow without chewing. Chewables may be broken into 
pieces and fed to dogs that normally swallow treats whole.
Care should be taken that the dog consumes the complete dose, and treated animals should be 
observed for a few minutes after administration to ensure that part of the dose is not lost or rejected. 
If it is suspected that any of the dose has been lost, redosing is recommended.
HEARTGARD Plus should be given at monthly intervals during the period of the year when mosquitoes 
(vectors), potentially carrying infective heartworm larvae, are active. The initial dose must be given 
within a month (30 days) after the dog’s first exposure to mosquitoes. The final dose must be given 
within a month (30 days) after the dog’s last exposure to mosquitoes.
When replacing another heartworm preventive product in a heartworm disease preventive program, 
the first dose of HEARTGARD Plus must be given within a month (30 days) of the last dose of the 
former medication.
If the interval between doses exceeds a month (30 days), the efficacy of ivermectin can be reduced. 
Therefore, for optimal performance, the chewable must be given once a month on or about the same 
day of the month. If treatment is delayed, whether by a few days or many, immediate treatment with 
HEARTGARD Plus and resumption of the recommended dosing regimen will minimize the opportunity 
for the development of adult heartworms.
Monthly treatment with HEARTGARD Plus also provides effective treatment and control of ascarids 
(T. canis, T. leonina) and hookworms (A. caninum, U. stenocephala, A. braziliense). Clients should be 
advised of measures to be taken to prevent reinfection with intestinal parasites.
EFFICACY: HEARTGARD Plus Chewables, given orally using the recommended dose and regimen, are 
effective against the tissue larval stage of D.immitis for a month (30 days) after infection and, as a result, 
prevent the development of the adult stage. HEARTGARD Plus Chewables are also effective against 
canine ascarids (T. canis, T. leonina) and hookworms (A. caninum, U. stenocephala, A. braziliense).
ACCEPTABILITY: In acceptability and field trials, HEARTGARD Plus was shown to be an acceptable 
oral dosage form that was consumed at first offering by the majority of dogs.
PRECAUTIONS: All dogs should be tested for existing heartworm infection before starting treatment 
with HEARTGARD Plus which is not effective against adult D. immitis. Infected dogs must be treated to 
remove adult heartworms and microfilariae before initiating a program with HEARTGARD Plus.
While some microfilariae may be killed by the ivermectin in HEARTGARD Plus at the recommended 
dose level, HEARTGARD Plus is not effective for microfilariae clearance. A mild hypersensitivity-type 
reaction, presumably due to dead or dying microfilariae and particularly involving a transient diarrhea, 
has been observed in clinical trials with ivermectin alone after treatment of some dogs that have 
circulating microfilariae.
Keep this and all drugs out of the reach of children. 
In case of ingestion by humans, clients should be advised to contact a physician immediately. 
Physicians may contact a Poison Control Center for advice concerning cases of ingestion by humans.
Store between 68°F - 77°F (20°C - 25°C). Excursions between 59°F - 86°F (15°C - 30°C) are permitted. 
Protect product from light.
ADVERSE REACTIONS: In clinical field trials with HEARTGARD Plus, vomiting or diarrhea within 24 
hours of dosing was rarely observed (1.1% of administered doses). The following adverse reactions 
have been reported following the use of HEARTGARD: Depression/lethargy, vomiting, anorexia, 
diarrhea, mydriasis, ataxia, staggering, convulsions and hypersalivation.
To report suspected adverse drug events, for technical assistance, or to obtain a copy of the Safety 
Data Sheet (SDS), contact Boehringer Ingelheim Animal Health USA Inc. at 1-888-637-4251. For 
additional information about adverse drug experience reporting for animal drugs, contact FDA at 
1-888-FDA-VETS, or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.
SAFETY: HEARTGARD Plus has been shown to be bioequivalent to HEARTGARD, with respect to the 
bioavailability of ivermectin. The dose regimens of HEARTGARD Plus and HEARTGARD are the same with 
regard to ivermectin (6 mcg/kg). Studies with ivermectin indicate that certain dogs of the Collie breed are 
more sensitive to the effects of ivermectin administered at elevated dose levels (more than 16 times the 
target use level) than dogs of other breeds. At elevated doses, sensitive dogs showed adverse reactions 
which included mydriasis, depression, ataxia, tremors, drooling, paresis, recumbency, excitability, stupor, 
coma and death. HEARTGARD demonstrated no signs of toxicity at 10 times the recommended dose 
(60 mcg/kg) in sensitive Collies. Results of these trials and bioequivalency studies, support the safety of 
HEARTGARD products in dogs, including Collies, when used as recommended.
HEARTGARD Plus has shown a wide margin of safety at the recommended dose level in dogs, including 
pregnant or breeding bitches, stud dogs and puppies aged 6 or more weeks. In clinical trials, many 
commonly used flea collars, dips, shampoos, anthelmintics, antibiotics, vaccines and steroid preparations 
have been administered with HEARTGARD Plus in a heartworm disease prevention program.
In one trial, where some pups had parvovirus, there was a marginal reduction  
in efficacy against intestinal nematodes, possibly due to a change in intestinal transit time.
HOW SUPPLIED: HEARTGARD Plus is available in three dosage strengths (see DOSAGE section) for 
dogs of different weights. Each strength comes in convenient cartons of 6 and 12 chewables.
Marketed by 
Boehringer Ingelheim Animal Health USA Inc. 
Duluth, GA 30096
Made in U.S.A.
®HEARTGARD and the Dog & Hand Logo are registered trademarks 
of Boehringer Ingelheim Animal Health USA Inc. 
©2019 Boehringer Ingelheim Animal Health USA Inc. 
All Rights Reserved.
Rev. 08-2018
1050-1999-04.
US-PET-0199-2020.

chewables

     Color Coding 0n
 Dog Chewables Ivermectin Pyrantel Foil Backing
 Weight  Per Month Content Content and Carton

 Up to 25 lb 1 68 mcg 57 mg Blue
 26 to 50 lb 1 136 mcg 114 mg Green
 51 to 100 lb 1 272 mcg 227 mg Brown
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American College of Veterinary 
Surgeons Surgery Summit
October 6-9
Chicago, IL 
acvs.org/surgery-summit

Atlantic Coast Veterinary 
Conference
October 11-14, 2021 
Atlantic City, NJ

CanWest Veterinary Conference
October 16-19
Baniff AB, Canada
canwestconference.ca

Connexity 2021
September 22-25
Scottsdale, AZ
aaha.org/connexity

Southwest Veterinary 
Symposium
September 23-26
San Antonio, TX
swvs.org

Saskatchewan Equine Expo
October 28-31
Saskatoon SK, Canada
saskatchewanequineexpo.ca

Here are some of the CE opportunities coming in the next several months. 
Note that many 2021 CE events are now being held online or via 
a combination of live and virtual learning. Please visit individual event 
websites for details.

Hover your 
phone's camera 
over the QR code 
to register now!
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Chairman’s letter | NEWS 

Throughout the COVID-19 
pandemic, the veterinary 
profession has demonstrated 

resiliency and adaptability. In fact, 
grocery stores and restaurants have 
modeled the high-quality customer 
experience that we provide to our 
clients through curbside care. It’s 
spectacular what we’ve accomplished 
during one of the worst pandemics 
in our lifetime. I’ve been conversing 
with colleagues across the country and 
around the globe about transitioning 
from the “new normal” to the “new 
future,” and I love it. Here are 3 reasons 
why you will too. 

1Powerful physical examination 
tools. How many times has your 
temperature been checked during this 

pandemic? How many screenings have 
you walked through? The pandemic has 

allowed for the successful implementation 
of thermography, which helps to detect 
inflammation in pets. This is just one of the 

many innovative tools that 
have enhanced and increased 
the value of physical exams in 
veterinary medicine.

  

2 Enhanced workflow 
efficiency. Initially, 
curbside felt like 

a distraction to our everyday 
workflow. But look how far 
we’ve come. I’ve spoken to 

countless colleagues who plan to maintain 
curbside check-in for technician visits, 
surgical drop-offs, and medication/food refills. 
Some practices have even included a column 
dedicated to curbside appointments in their 
practice management software scheduler. This 
may be something to consider implementing at 
your veterinary practice.

3 Flex scheduling. Employers have 
provided a day for veterinarians 
and support staff to focus on 

virtual care (telemedicine consults), lab 
work, client callbacks, and social media 
content creation. Additionally, they have 
allotted time for attending continuing 
education courses. 

I invite you to share with our dvm360® team 
what the future of veterinary medicine looks 
like for you and your team. What challenges 
have you overcome during this difficult time? 
What are your leapfrogs for the remainder of 
2021? Our profession will encounter obstacles, 
but we will overcome them together as we have 
done in the past and will continue to do in 
the future.

—Adam Christman,  
DVM, MBA

Chief Veterinary Officer

Looking ahead:  
The future of veterinary medicine

From the CVO | NEWS 

We are proud to announce that 
our first live conference in more 
than a year is just weeks away. 

These have been challenging times, but 
there’s finally a light at the end of the tunnel. 
With more people getting vaccinated to help 
stop the spread of COVID-19, a significant 
drop in case numbers, and recently loosened 
COVID-19 restrictions, we can finally connect, 
communicate, and convene in person!

We are thrilled to welcome you back live 
for one of our most popular annual events, 
Fetch, Kansas City. Not only is this conference 
located in a city known for its jazz and 
barbeque, but as always, we have an exciting 
agenda lined up. We’re back and prepared 
to deliver an unforgettable live continuing 
education experience.

The conference, which is scheduled to be 
held August 27 to 30, 2021, will offer attendees 
opportunities to network, attend live interactive 
sessions, and interact with colleagues and 
friends, all while keeping safety top of mind. 

Some of our safety protocols will include:
 • Social distancing
 • Hand sanitizer stations placed throughout 

the convention center
 • Streamlined registration process

To see the full list of health and safety 
precautions, visit fetchdvm360.com.

With 2 inspiring keynotes, and a wide 
array of clinical topics, and business topics, 
there’s something for everyone to enjoy and 
implement at their veterinary practice. We’re 
also offering a Hospital Design track to help 

you build the hospital of your dreams. From 
floor plans to financials, you’ll find out what it 
takes to make the best build possible.

For more updates on Fetch Kanas City, visit 
fetchdvm360.com and follow us on all of our 
social media platforms. To register for the 
conference visit, https://bit.ly/36XaYiQ

Also, stay tuned on our website for details on 
more of our amazing conferences throughout 
the rest of the year, including in Atlantic City, 
New Jersey; and San Diego, California.

We look forward to seeing you soon. 
In the meantime, stay safe and enjoy the 
summer season.

—Mike Hennessy Sr 
Chairman and Founder,  

MJH Life SciencesTM

Ready, set, and….we’re live!

Adam Christman, 
DVM, MBA



Revolt® Proudly Made in the USA

Where protection meets 
affordability  

Provide Value Without Compromising Safety or Ef f icacy, Prescribe Revolt® Today. 

Revolt® is a Registered Trademark of Aurora Pharmaceutical, Inc. Revolution® is a Registered Trademark of Zoetis, Inc.

Now Available at an Average Cost of 

$5. 24 a dose$5. 24 a dose*  

Complete Protection Against Heartworms, Fleas, and 
Other Problematic Parasites for Cats and Dogs

Compare the similarities:

Identical, weight-specific product dosing packaging 

*Based on Revolt® prices of cats and dogs up to 40 lbs.

REVOLT®
(selamectin)

REVOLUTION®
(selamectin)

Same active ingredient and dosing regimen as Revolution® (selamectin)

Same protection against heartworms, f leas and parasites   

Product color coding matches Revolution® for ease of product conversion

Best price always plus highest margin opportunity

Unique twist and apply minimizes application errors 

To request a free sample, please call 1-800-345-1793

Revolt®
(selamectin)

For more information call 1-800-345-1793
ad000105  06/2021



Revolt ® (selamectin)
Topical Parasiticide for Dogs and Cats
CAUTION:
US Federal law restricts this drug to use by or on the order of a licensed veterinarian.

DESCRIPTION:
Revolt (selamectin) Topical Parasiticide is available as a colorless to yellow, ready to use solution in single dose tubes for topical (dermal) 
treatment of dogs six weeks of age and older and cats eight weeks of age and older. The content of each tube is formulated to provide a min-
imum of 2.7 mg/lb (6 mg/kg) of body weight of selamectin. The chemical composition of selamectin is (5Z,25S)-25-cyclohexyl-4’-O-de(2,6-
dideoxy-3-O-methyl-a-L-arabino-hexopyranosyl)-5-demethoxy-25-de(1-methylpropyl)-22,23-dihydro-5-hydroxyiminoavermectin A1a.

INDICATIONS:
Revolt is recommended for use in dogs six weeks of age or older and cats eight weeks of age and older for the following parasites and 
indications: 

Dogs:
Revolt kills adult fleas and prevents flea eggs from hatching for one month and is indicated for the prevention and control of flea infestations 
(Ctenocephalides felis), prevention of heartworm disease caused by Dirofilaria immitis, and the treatment and control of ear mite (Otodectes 
cynotis) infestations. Revolt also is indicated for the treatment and control of sarcoptic mange (Sarcoptes scabiei) and for the control of tick 
infestations due to Dermacentor variabilis.

Cats:
Revolt kills adult fleas and prevents flea eggs from hatching for one month and is indicated for the prevention and control of flea 
infestations (Ctenocephalides felis), prevention of heartworm disease caused by Dirofilaria immitis, and the treatment and control of 
ear mite (Otodectes cynotis) infestations. Revolt is also indicated for the treatment and control of roundworm (Toxocara cati) and 
intestinal hookworm (Ancylostoma tubaeforme) infections in cats.

WARNINGS:
Not for human use. Keep out of the reach of children.

In humans, Revolt may be irritating to skin and eyes. 
Reactions such as hives, itching and skin redness have been reported in humans in rare instances. Individuals with known hypersensitivity 
to Revolt should use the product with caution or consult a health care professional. Revolt contains isopropyl alcohol and the preservative 
butylated hydroxytoluene (BHT). Wash hands after use and wash off any product in contact with the skin immediately with soap and 
water. If contact with eyes occurs, then flush eyes copiously with water. In case of ingestion by a human, contact a physician immediately. 
The safety data sheet (SDS) provides more detailed occupational safety information. To report suspected adverse drug events, for technical 
assistance or to obtain a copy of the SDS, contact Aurora Pharmaceutical at 1-888-215-1256 or www.aurorapharmaceutical.com. For 
additional information about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS or online at www.fda.
gov/reportanimalae.

Flammable - Keep away from heat, sparks, open flames or other sources of ignition.

Do not use in sick, debilitated or underweight animals (see SAFETY).

PRECAUTIONS:
Prior to administration of Revolt, dogs should be tested for existing heartworm infections. At the discretion of the veterinarian, infected 
dogs should be treated to remove adult heartworms. Revolt is not effective against adult D. immitis and, while the number of circulating 
microfilariae may decrease following treatment, Revolt is not effective for microfilariae clearance.

Hypersensitivity reactions have not been observed in dogs with patent heartworm infections administered three times the recommended 
dose of selamectin. Higher doses were not tested.

ADVERSE REACTIONS:
Pre-approval clinical trials:
Following treatment with selamectin, transient localized alopecia with or without inflammation at or near the site of application 
was observed in approximately 1% of 691 treated cats. Other signs observed rarely (≤0.5% of 1743 treated cats and dogs) included 
vomiting, loose stool or diarrhea with or without blood, anorexia, lethargy, salivation, tachypnea, and muscle tremors.

Post-approval experience:
In addition to the aforementioned clinical signs that were reported in pre-approval clinical trials, there have been reports of pruritus, 
urticaria, erythema, ataxia, fever, and rare reports of death. There have also been rare reports of seizures in dogs (see WARNINGS).

DOSAGE:
The recommended minimum dose is 2.7 mg selamectin per pound (6 mg/kg) of body weight.
Administer the entire contents of a single dose tube (or two tubes used in combination for dogs weighing over 130 pounds) of Revolt 
topically in accordance with the following tables. (See ADMINISTRATION for the recommended treatment intervals.)

For cats over 22 lbs use the appropriate combination of tubes.

For dogs over 130 lbs use the appropriate combination of tubes.
Recommended for use in dogs 6 weeks of age and older and in cats 8 weeks of age and older.

ADMINISTRATION:
A veterinarian or veterinary technician should demonstrate or instruct the pet owner regarding the appropriate technique for applying 
Revolt topically to dogs and cats prior to first use. 

While holding the tube in an upright position, twist the cap to break the seal. The cap will remain on the tube. To administer the product, part the 
hair on the back of the animal at the base of the neck in front of the shoulder blades until the skin is visible. Place the tip of the tube on the skin and 
squeeze the tube 3 or 4 times to empty its entire contents directly onto the skin in one spot. Keeping the tube squeezed, drag it away from the liquid 
and lift to remove. Check the tube to ensure that it is empty. 

Do not massage the product into the skin. Due to alcohol content, do not apply to broken skin. Avoid contact between the product and fingers. Do not 
apply when the haircoat is wet. Bathing or shampooing the dog 2 or more hours after treatment will not reduce the effectiveness of Revolt against 
fleas or heartworm. Bathing or shampooing the cat 2 hours after treatment will not reduce the effectiveness of Revolt against fleas. Bathing or 
shampooing the cat 24 hours after treatment will not reduce the effectiveness of Revolt against heartworm. 

Stiff hair, clumping of hair, hair discoloration, or a slight powdery residue may be observed at the treatment site in some animals. These effects are 
temporary and do not affect the safety or effectiveness of the product. Discard empty tubes in your ordinary household refuse.

Flea Control in Dogs and Cats
For the prevention and control of flea infestations, Revolt should be administered at monthly intervals throughout the flea season, starting one 
month before fleas become active. In controlled laboratory studies >98% of fleas were killed within 36 hours. Results of clinical field studies using 
selamectin monthly demonstrated >90% control of flea infestations within 30 days of the first dose. Dogs and cats treated with selamectin, including 
those with pre-existing flea allergy dermatitis, showed improvement in clinical signs associated with fleas as a direct result of eliminating the fleas from 
the animals and their environment.

If the dog or cat is already infested with fleas when the first dose of Revolt is administered, adult fleas on the animal are killed and no 
viable fleas hatch from eggs after the first administration. However, an environmental infestation of fleas may persist for a short time after 
beginning treatment with Revolt because of the emergence of adult fleas from pupae.

Heartworm Prevention in Dogs and Cats
For the prevention of heartworm disease, Revolt must be administered on a monthly basis. Revolt may be administered year-round or at 
least within one month after the animal’s first exposure to mosquitoes and monthly thereafter until the end of the mosquito season. The 
final dose must be given within one month after the last exposure to mosquitoes. If a dose is missed and a monthly interval between dosing is 
exceeded then immediate administration of Revolt and resumption of monthly dosing will minimize the opportunity for the development of adult 
heartworms. When replacing another heartworm preventive product in a heartworm disease prevention program, the first dose of Revolt must be 
given within a month of the last dose of the former medication.

Selamectin, the active ingredient in Revolt, is a macrocyclic lactone compound. These compounds effectively prevent the development of 
adult heartworms when administered to dogs and cats within one month of exposure to infective (L3) Dirofilaria immitis larvae. Efficacy of 
macrocyclic lactones decreases below 100% in dogs, however, if first administered >2 months after exposure to infective larvae. Thus, in 
heartworm endemic regions, delaying initiation of heartworm prevention using Revolt beyond 2 months of first exposure to infective 
larvae (e.g., starting puppies and kittens at >8 weeks of age), or gaps of >2 months in the administration of Revolt during periods of 
heartworm transmission, increases the risk of the animal acquiring heartworms. Animals with unknown heartworm history that test 
negative for heartworms prior to the initiation of Revolt may be harboring pre-patent infections at the time Revolt was started. Testing 
such animals 3–4 months after initiation of Revolt would be necessary to confirm their negative heartworm status. 

At the discretion of the veterinarian, cats ≥ 6 months of age may be tested to determine the presence of existing heartworm infections before 
beginning treatment with Revolt. Cats already infected with adult heartworms can be given Revolt monthly to prevent further infections.

Ear Mite Treatment in Dogs and Cats
For the treatment of ear mite (O. cynotis) infestations in dogs and cats, Revolt should be administered once as a single topical dose. A second 
monthly dose may be required in some dogs. Monthly use of Revolt will control any subsequent ear mite infestations. In the clinical field trials 
ears were not cleaned, and many animals still had debris in their ears after the second dose. Cleansing of the infested ears is recommended to 
remove the debris.

Sarcoptic Mange Treatment in Dogs
For the treatment of sarcoptic mange (S. scabiei) in dogs, Revolt should be administered once as a single topical dose. A second monthly 
dose may be required in some dogs. Monthly use of Revolt will control any subsequent sarcoptic mange mite infestations. Because of the 
difficulty in finding sarcoptic mange mites on skin scrapings, effectiveness assessments also were based on resolution of clinical signs. 
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For the treatment and control of intestinal hookworm (A. tubaeforme) and roundworm (T. cati) infections, Revolt should be applied once as 
a single topical dose.

SAFETY:
Selamectin has been tested safe in over 100 different pure and mixed breeds of healthy dogs and over 15 different pure and mixed breeds of healthy 
cats, including pregnant and lactating females, breeding males and females, puppies six weeks of age and older, kittens eight weeks of age and older, 
and avermectin-sensitive collies. A kitten, estimated to be 5–6 weeks old (0.3 kg), died 8 1/2  hours after receiving a single treatment of selamectin at 
the recommended dosage. The kitten displayed clinical signs which included muscle spasms, salivation and neurological signs. The kitten was a stray 
with an unknown history and was malnourished and underweight (see WARNINGS).

DOGS: In safety studies, selamectin was administered at 1, 3, 5, and 10 times the recommended dose to six-week-old puppies, and no 
adverse reactions were observed. The safety of selamectin administered orally also was tested in case of accidental oral ingestion. Oral 
administration of selamectin at the recommended topical dose in 5- to 8-month-old beagles did not cause any adverse reactions. In a 
pre-clinical study selamectin was dosed orally to ivermectin-sensitive collies. Oral administration of 2.5, 10, and 15 mg/kg in this dose 
escalating study did not cause any adverse reactions; however, eight hours after receiving 5 mg/kg orally, one avermectin-sensitive collie 
became ataxic for several hours, but did not show any other adverse reactions after receiving subsequent doses of 10 and 15 mg/kg orally. 
In a topical safety study conducted with avermectin-sensitive collies at 1, 3 and 5 times the recommended dose of selamectin, salivation 
was observed in all treatment groups, including the vehicle control. Selamectin also was administered at 3 times the recommended dose 
to heartworm infected dogs, and no adverse effects were observed.

CATS: In safety studies, selamectin was applied at 1, 3, 5, and 10 times the recommended dose to six-week-old kittens. No adverse reac-
tions were observed. The safety of selamectin administered orally also was tested in case of accidental oral ingestion. Oral administration 
of the recommended topical dose of selamectin to cats caused salivation and intermittent vomiting. Selamectin also was applied at 4 times 
the recommended dose to patent heartworm infected cats, and no adverse reactions were observed.

In well-controlled clinical studies, selamectin was used safely in animals receiving other frequently used veterinary products such as vaccines, 
anthelmintics, antiparasitics, antibiotics, steroids, collars, shampoos and dips.

STORAGE CONDITIONS: Store below 30°C (86°F).

HOW SUPPLIED: Available in eight separate dose strengths for dogs and cats of different weights (see DOSAGE). Revolt for puppies and 
kittens is available in cartons containing 3 single dose tubes. Revolt for cats and dogs is available in cartons containing 3 or 6 single dose tubes. 

Approved by FDA under ANADA # 200-673

Cats (lb)
Package 

Color
mg per tube Potency (mg/mL) Administered volume (mL)

Up to 5 Rose 15 mg 60 0.25

5.1-15 Blue 45 mg 60 0.75

15.1-22 Taupe 60 mg 60 1.0

Dogs (lb)
Package 

Color
mg per tube Potency (mg/mL) Administered volume (mL)

Up to 5 Rose 15 mg 60 0.25

5.1-10 Purple 30 mg 120 0.25

10.1-20 Brown 60 mg 120 0.5

20.1-40 Maroon 120 mg 120 1.0

40.1-85 Teal 240 mg 120 2.0

85.1-130 Plum 360 mg 120 3.0

Manufactured By:
Aurora Pharmaceutical, Inc.
Northfield, MN 55057
www.aurorapharmaceutical.com
Manufactured in U.S.A.

Revolt® (selamectin)



dvm360.com  |  August 2021  |  7

Christopher J. Allen, 
dvm, jd
President, Associates in 
Veterinary Law, PC 

Endwell, NY
info@veterinarylaw.com

Liz Bales, vmd
Writer, speaker, and 
featured expert in all 
things cat 

Marty Becker, dvm
Founder, Fear Free 
Adjunct professor, 
Washington State, 

Colorado State, and the 
University of Missouri Colleges of 
Veterinary Medicine
North Idaho Animal Hospital
Sandpoint, ID
fearfreepets.com

Jan Bellows, dvm, 
davdc, dabvp
All Pets Dental 
Weston, FL

allpetsdental.com 
dentalvet@aol.com

Ashley Bourgeois, dvm, 
dacvd
Animal Dermatology Clinic 
Portland, OR

@TheDermVet

Priscilla Bowens, dvm, 
mph, jd
Public health researcher, 
health preparedness 

educator, and health care legal counsel
@drpetnugget

Bo Brock, dvm
Brock Veterinary Clinic
Lamesa, TX

Elizabeth “Betsy” 
Charles, dvm, ma
Executive director, Veterinary 
Leadership Institute

Adjunct professor, Washington 
State University
Pullman, WA

Kelly Cairns, dvm, dacvim, 
ms,
Vice president of medical 
excellence and education,
Pathway Vet Alliance
Chicago, IL

Jenifer Chatfield, dvm, 
daczm, dacvpm
Dr. Jen the vet
Tampa, FL

Stephen Cital, rvt, 
sra, rlat, vcc, cvpp, 
vts-lam
Anesthesia, pain 

management, and cannabinoid expert  
San Jose, CA

Steve Dale, cabc
Radio show host, blogger, 
and animal behavior expert
stevedalepetworld.com

Chicago, IL

Jackie Dueñas, dvm
Associate veterinarian, 
Sunset Animal Clinic
Miami Florida, FL

David Dycus, dvm, ms, 
ccrp, dacvs-sa
Medical director, Nexus 
Veterinary Specialists

Chief of orthopedic surgery,
Nexus Veterinary Bone & Joint Center
Cofounder/codirector,
Veterinary Sports Medicine & 
Rehabilitation Institute 
Baltimore, MD
@Ortho_Vet

Amanda Dykstra, dvm, 
mph, dabvp
Faculty member, 
University of Tennessee 

College of Veterinary Medicine 
Certified diplomate, American 
Board of Veterinary Practitioners, 
specializing in shelter medicine 
Shelter consultant and owner 
of a nonprofit group working to 
improve access to care in Appalachia
Knoxville, TN

Ryan Frazier, lvt
Program chair, Washington 
State Association of 
Veterinary Technicians. 

Member at Large, National Association 
of Veterinary Technician in America 
Committee member, Education and 
Events, PrideVMC.
Lynwood, WA

Bash Halow, lvt, cvpm
Halow Consulting
bashhalow.com
New York, NY 

Liz Hughston, med, 
rvt, cvt, lvt, vts 
(saim) (ecc)
Relief technician, trainer, 

and consultant San Francisco 
Bay Area
San Jose, CA
facebook.com/VetTechXpert 

Boaz Man, dvm
Owner and medical director 
Boca Midtowne Animal 
Hospital

Boca Raton, FL
bocamidtownevet.com/

Charles D. McMillan, 
dvm
Veterinarian, IndeVets
Atlanta, VA

Shawn Messonnier, dvm
Paws & Claws Holistic 
Animal Hospital 
Plano, TX

pawsandclawsanimalhospital.com

Chris Pachel, dvm, 
dacvb, cabc
Animal Behavior Clinic 
Vice president of 

veterinary behavior,
Co-owner of Instinct Portland
Portland, OR

Kathryn Primm, dvm, 
cvpm
Owner, founder, manager, 
and chief veterinarian 

Applebrook Animal Hospital 
Ooltewah, TN

Marc A. Rosenberg, vmd
Medical director 
Voorhees Veterinary Center 
Voorhees, NJ

mrosenberg27@comcast.net

Emily Seidl, dvm
Animal Welfare 
Association 
Voorhees, NJ

Christina V. Tran, dvm
Associate professor and 
clinical relations lead 
veterinarian, University of 

Arizona College of Veterinary 
Board of Directors, Rarebreed 
Veterinary Partners
Past president and founding board 
member, Multicultural Veterinary 
Medical Association
Chandler, AZ

Fred Wininger, vmd, 
ms, dacvim (Neurology)
CARE Charlotte Animal 
Referral & Emergency, 

Charlotte NC
Owner, 3D Veterinary Printing, LLC
Founding treasurer, Veterinary 
Neurosurgical Society
Adjunct professor, University of Missouri
Charlotte, NC
@animalneurodoc

Mission 
Through its extensive network of news sources,  

dvm360® provides unbiased multimedia reporting  
on all issues affecting the veterinary profession.

Content

Chief Veterinary Officer | Adam Christman, dvm, mba

Vice President, Content | Colleen Hall 

Managing Editor | Erica Tricarico

Associate Editor | Kelsey Gustafson 

Assistant Editor | Caitlin McCafferty

Assistant Editor| Julia Burke

Copy Chief | Jennifer Potash

Copy Supervisors | Rachelle Laliberte, Paul Silverman 

Senior Copy Editor | Kelly King

Copy Editors | Cheney Baltz, Georgina Carson,  

Kirsty Mackay, Ron Panarotti

Creative Director, Publishing | Melissa Feinen

Art Director | Wassana Techadilok

Live Events

Director, Conference, Convention, and Expo Services |  

Purti R. Bali, cmp, hmcc 

Director of Operations | Thomas Brown

Sales

Vice President, Sales, MJH Life Sciences™ | John Hydrusko

National Accounts Managers 

Angie Homann | ahomann@mmhgroup.com

Chris Hurrey | churrey@mjhlifesciences.com 

Christina Urie | curie@mjhlifesciences.com

National Accounts Associates

Matthew Villano | mvillano@mmhgroup.com

Andre Wooley | awooley@mmhgroup.com

Books/Resource Guide Sales | Kristina Bildeaux

(507) 895-6758 | kbildeaux@mmhgroup.com

Corporate

Chairman & Founder | Mike Hennessy Sr

Vice Chairman | Jack Lepping  

President & CEO | Mike Hennessy Jr

Chief Financial Officer | Neil Glasser, CPA/CFE 

Executive Vice President, Global Medical Affairs  

& Corporate Development | Joe Petroziello 

Senior Vice President, Content | Silas Inman

Senior Vice President, Operations | Michael C. Ball 

Vice President, Human Resources  

& Administration | Shari Lundenberg

Vice President, Mergers & Acquisitions | Chris Hennessy

Executive Creative Director, Creative Services | Jeff Brown

Subscriber Services: Visit dvm360.com to request or 

change a subscription, or email our Customer Service 

Department at mmhinfo@mmhgroup.com. 

Reprints: Contact John Hydrusko at (609) 716-7777 

or jhydrusko@mmhgroup.com. 

Books and Resource Guides: Visit industrymatter.com.  

List Rental Sales: Email our Customer Service 

Department at mmhinfo@mmhgroup.com. 

Editorial Office: MultiMedia Healthcare LLC,  

2 Clarke Drive, Suite 100, Cranbury, NJ 08512. 

Websites: dvm360.com; fetchdvm360.com.

2 Clarke Drive, Suite 100, Cranbury, 
NJ 08512

EDITORIAL ADVISORY BOARD



8  |  August 2021  |  dvm360.com

102
AVMA Eye on economics

6 ways to keep sexual 
harassment out of  
your workplace
Jen Brandt, phd, msw, lisw-s

The dilemma 
Don't say no to  

your clients
Marc Rosenberg, vmd

104
Steve Dale's vet world 

The digital cytology scanner: 
A revolutionary innovation
Steve Dale, cabc 

106
Stampede 

Lions, tigers, and 
rattlesnakes? Oh my!
Bo Brock, dvm 

V o l u m e  5 2 ,  I s s u e  8

4
Chairman's letter

Ready, set, and... 
we're live
Mike Hennessy, sr

From the CVO
Looking ahead: The future 

of veterinary medicine
Adam Christman, dvm, mba

14
Commentary

Practical solutions to 
combat racial disparities
Charles D. McMilan, dvm

94
Products360 

Supplements, innovative 
devices, and more

Hospital 
design

33

Community

Contributors

Continuing Education

Main story

in
k 

dr
op

, W
at

ch
ar

in
/A

D
O

BE
 S

TO
C

K,
 H

O
SP

IT
AL

 D
ES

IG
N

 P
H

O
TO

S 
BY

 R
EA

D
 M

C
KE

N
D

RE
E

Canine Spinal Cord Nephroblastoma 
At the completion of this activity, the participant will be 

able to understand:
• What are common differential diagnoses for a young dog 
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• What are the advantages and disadvantages of different 
advanced imaging modalities (myelography, CT, MRI) for 
investigating spinal cord neoplasia?

• What treatment options are available for dogs with spinal 
cord nephroblastoma?

• What embryologic events give rise to spinal cord 
nephroblastoma? How does this relate to the clinical 
manifestation of this neoplasm?
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The early management of 

myxomatous mitral valve 

disease (MMVD) in dogs 

has historically been problematic. 

Diagnosis and staging without echo-

cardiography were something very 

few of us had at our disposal several 

decades ago. Thus, it was diffi cult to 

justify early treatment with medica-

tions with little (or no) data. Today our 

understanding of MMVD and how to 

diagnose and treat has progressed. 

Don’t wait…investigate 
the heart murmur at 
the earliest stages 
Based on recent data, the American 

College of Veterinary Internal 

Medicine (ACVIM) consensus 

committee published updated 

guidelines for the diagnosis and 

treatment of myxomatous mitral 

valve disease in dogs in 20191. Among 

other revisions, the treatment 

recommendations for congestive 

heart failure (CHF) were updated. 

The quadruple therapy approach 

to CHF with a loop diuretic, pimo-

bendan*, an angiotensin-converting 

enzyme inhibitor (ACEI), and the 

mineralocorticoid receptor antago-

nist (MRA), spironolactone, is now 

recommended for the latter stages 

of the disease complex.

Stage your MMVD patients 
Beyond the murmur intensity (grade 

I-VI/VI), these dogs should be staged 

based on objective, diagnostic 

parameters. A visual summary of the 

ACVIM guidelines staging is noted in 

Figure 1. 

• Stage A dogs are at risk 

(including all small dogs) but 

do not currently have a mitral 

valve abnormality. An example of 

a stage A patient would be the 

classic MMVD poster-child, the 

cavalier King Charles spaniel. 

There are however many other 

at-risk breeds that should be 

identifi ed and evaluated.

• Stage B dogs do have a mitral 

valve abnormality. They usually 

have a systolic heart murmur 

and may have some degree of 

cardiac enlargement. Stage 

B1 dogs have a murmur but no 

signifi cant evidence of left atrial 

enlargement or cardiomegaly. B2 

denotes dogs with a left atrium 

to aorta ratio (LA:Ao) of >1.6 and 

a left ventricular end- diastolic 

diameter normalized for body 

weight (LVIDDn) >1.7. Because 

many veterinarians do not have 

access to echocardiography, 

the ACVIM does acknowledge 

that the vertebral heart score 

(VHS) > 11.5 with a systolic heart 

murmur > 3/6 (or 1 of the newly 

recognized mensuration systems 

that have been published) can 

substitute for quantitative 

echocardiography to identify 

stage B2.  Such measurement 

techniques provide similar, if not 

specifi c, evidence of changing 

cardiac (left atrial) enlarge-

ment patterns. While there are 

multiple techniques demon-

strated to show close proximity 

to echocardiographic derived 

measurements, where possible 

the echocardiogram remains the 

standard of choice for identifying 

these morphologic changes in 

the heart affected by MMVD.

• Stage C dogs have current or 

past clinical signs of congestive 

heart failure secondary to MMVD. 

• Stage D dogs are end-stage 

congestive heart failure patients. 

These dogs have either acute or 

past clinical signs of congestive 

heart failure and are refractory to 

the standard treatment. Usually, 

Stage D dogs require more than 

8 mg/kg/day of furosemide or 

the equivalent dosage of torse-

mide (also known as torasemide 

or DEMADEX®, a registered 

trademark of Meda AB).

Quadruple therapy
The ACVIM endorsement of a 

quadruple therapy approach for 

CHF was a signifi cant update to the 

consensus statement that was previ-

ously published in 2009. The use of 

spironolactone in CHF is an impor-

tant part of that update. Its addition 

to traditional CHF therapy may not 

be for the reasons you were taught in 

school. Spironolactone is actually a 

powerful mineralocorticoid receptor 

antagnoist or blocker (MRA or MRB). 

The consensus panel agreed that a 

robust, broad-spectrum approach to 

suppression of the renin-angiotensin-

aldosterone system (RAAS), including 

aldosterone inhibition, should be 

standard of care for CHF patients. 

Why is control of the 
renin-angiotensin-
aldosterone system 
important?
One consequence of MMVD is activa-

tion of the RAAS. The RAAS is a primal, 

lifesaving mechanism meant to 

detect and adjust for changes in body 

homeostasis. For example, in situa-

tions where blood loss or dehydration 

occur, the kidneys detect decreased 

perfusion and release the hormone 

renin. This begins the cascade 

causing vasoconstriction and reten-

tion of sodium and water. These func-

tions work to expand blood volume 

and maintain organ perfusion. When 

the bleeding is stopped or dehydration 

is corrected, the cascade is deacti-

vated. Short-term activation is a good 

thing—a great thing, particularly if 

the animal is experiencing blood loss 

or dehydration. This is not the case 

for the dog with MMVD. Long-term, 

chronic, unchecked activation of the 

RAAS occurs with MMVD because of 

decreased cardiac output. Negative 

consequences occur due to excess 

production of angiotensin II and 

Compliance for canine mitral valve disease therapy 
just got easier 
CARDALIS™, which contains a unique combination of benazepril and spironolactone, utilizes 
mineralocorticoid blocking activity to help treat signs of canine mitral valvular heart disease. 

By Stephen Ettinger DVM, DACVIM (SAIM AND CARDIOLOGY)

aldosterone. When this system is acti-

vated chronically, retention of sodium 

and water, chronic vasoconstriction, 

and cardiac remodeling or fi brosis 

result (see Figure 2).

Why aren't ACEIs enough 
to suppress RAAS? 
It was long-believed that inhibition 

of angiotensin II production (with the 

use of ACEIs  such as benazepril or 

enalapril) would benefi t the patient 

by reducing overall angiotensin II 

concentration and by preventing the 

downstream production of aldoste-

rone. While this is true in some cases, 

aldosterone breakthrough (ABT) 

occurs in approximately 30 to 40% of 

dogs on ACEIs.2 Because there are 

non-ACE-dependent pathways of 

aldosterone production and possibly 

some negative-feedback mechanisms 

at play, we now know that ACEIs 

alone are not enough. In fact, broad-

spectrum inhibition of this deleterious 

system with a combination of spirono-

lactone and benazepril (CARDALIS™) 

resulted in better outcomes for 

patients in a recently completed clin-

ical trial. 3 As with so many diseases 

that we treat in veterinary medicine, 

a broad-spectrum approach is often 

the path to success.

Compliance is key
If we know that quadruple therapy is 

best for the patient, then what’s the 

problem? If you are a seasoned veter-

inary practitioner, you’re aware of 

the inevitable challenges associated 

with polypharmacy. With more drugs 

comes poor compliance which leads 

to less effective clinical outcomes 

and lowered client satisfaction.

In early 2021, Ceva Animal Health, 

LLC came to market with a solu-

tion to the issue of polypharmacy 

and compliance in the cardiac 

patient. CARDALIS™ is a combina-

tion of spironolactone and benazepril 

hydrochloride developed to provide 

for a more complete RAAS blockade. 

Available in a convenient, once-

per-day, fl avored, chewable tablet, 

CARDALIS™ was found to be safe and 

effective by the FDA and is approved 

for mild, moderate, and severe 

congestive heart failure (CHF) due to 

mitral valve disease in dogs. 

CARDALIS™ 

provides half of 

the ACVIM quad-

therapy recom-

mendation for 

CHF due to MMVD 

in dogs (see 

Figure 3). 

I would expect 

a convenient, 

chewable option 

to provide the pet 

owner and mitral 

valve disease 

patient with 

a more pleasant, 

effective, and 

superior medica-

tion experience. 

Improved compli-

ance results in 

a longer life, better quality of life, and 

increased client satisfaction. Having 

an alternative to human generics 

in the form of an FDA-approved, 

once-daily medication with proven 

safety and effi cacy data provides 

the practitioner with peace of mind 

when prescribing for one of their 

most vulnerable (and diffi cult to 

medicate) patient populations.3 The 

small, chewable tablets were found 

to be palatable and well accepted 

in 87.6% of patients in the pivotal 

effi cacy trial for FDA approval for 

CARDALIS™.3 The yeast-based, beef 

fl avoring contains no beef protein 

and would not be expected to 

create a beef-allergy challenge for 

food-allergic patients. 

To support the product, Ceva is 

providing the practicing veterinarian 

with numerous virtual educational 

experiences at cevaconnect.com 

well as numerous live, continuing 

educational events throughout 2021. 

Additional tools, including client 

communication aids and the free 

CARDALIS™ resting respiratory rate 

app, offer the practitioner a variety of 

helpful resources (see fi gure 4). ◆
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The early management of 

myxomatous mitral valve 

disease (MMVD) in dogs 

has historically been problematic. 

Diagnosis and staging without echo-

cardiography were something very 

few of us had at our disposal several 

decades ago. Thus, it was diffi cult to 

justify early treatment with medica-

tions with little (or no) data. Today our 

understanding of MMVD and how to 

diagnose and treat has progressed. 

Don’t wait…investigate 
the heart murmur at 
the earliest stages 
Based on recent data, the American 

College of Veterinary Internal 

Medicine (ACVIM) consensus 

committee published updated 

guidelines for the diagnosis and 

treatment of myxomatous mitral 

valve disease in dogs in 20191. Among 

other revisions, the treatment 

recommendations for congestive 

heart failure (CHF) were updated. 

The quadruple therapy approach 

to CHF with a loop diuretic, pimo-

bendan*, an angiotensin-converting 

enzyme inhibitor (ACEI), and the 

mineralocorticoid receptor antago-

nist (MRA), spironolactone, is now 

recommended for the latter stages 

of the disease complex.

Stage your MMVD patients 
Beyond the murmur intensity (grade 

I-VI/VI), these dogs should be staged 

based on objective, diagnostic 

parameters. A visual summary of the 

ACVIM guidelines staging is noted in 

Figure 1. 

• Stage A dogs are at risk 

(including all small dogs) but 

do not currently have a mitral 

valve abnormality. An example of 

a stage A patient would be the 

classic MMVD poster-child, the 

cavalier King Charles spaniel. 

There are however many other 

at-risk breeds that should be 

identifi ed and evaluated.

• Stage B dogs do have a mitral 

valve abnormality. They usually 

have a systolic heart murmur 

and may have some degree of 

cardiac enlargement. Stage 

B1 dogs have a murmur but no 

signifi cant evidence of left atrial 

enlargement or cardiomegaly. B2 

denotes dogs with a left atrium 

to aorta ratio (LA:Ao) of >1.6 and 

a left ventricular end- diastolic 

diameter normalized for body 

weight (LVIDDn) >1.7. Because 

many veterinarians do not have 

access to echocardiography, 

the ACVIM does acknowledge 

that the vertebral heart score 

(VHS) > 11.5 with a systolic heart 

murmur > 3/6 (or 1 of the newly 

recognized mensuration systems 

that have been published) can 

substitute for quantitative 

echocardiography to identify 

stage B2.  Such measurement 

techniques provide similar, if not 

specifi c, evidence of changing 

cardiac (left atrial) enlarge-

ment patterns. While there are 

multiple techniques demon-

strated to show close proximity 

to echocardiographic derived 

measurements, where possible 

the echocardiogram remains the 

standard of choice for identifying 

these morphologic changes in 

the heart affected by MMVD.

• Stage C dogs have current or 

past clinical signs of congestive 

heart failure secondary to MMVD. 

• Stage D dogs are end-stage 

congestive heart failure patients. 

These dogs have either acute or 

past clinical signs of congestive 

heart failure and are refractory to 

the standard treatment. Usually, 

Stage D dogs require more than 

8 mg/kg/day of furosemide or 

the equivalent dosage of torse-

mide (also known as torasemide 

or DEMADEX®, a registered 

trademark of Meda AB).

Quadruple therapy
The ACVIM endorsement of a 

quadruple therapy approach for 

CHF was a signifi cant update to the 

consensus statement that was previ-

ously published in 2009. The use of 

spironolactone in CHF is an impor-

tant part of that update. Its addition 

to traditional CHF therapy may not 

be for the reasons you were taught in 

school. Spironolactone is actually a 

powerful mineralocorticoid receptor 

antagnoist or blocker (MRA or MRB). 

The consensus panel agreed that a 

robust, broad-spectrum approach to 

suppression of the renin-angiotensin-

aldosterone system (RAAS), including 

aldosterone inhibition, should be 

standard of care for CHF patients. 

Why is control of the 
renin-angiotensin-
aldosterone system 
important?
One consequence of MMVD is activa-

tion of the RAAS. The RAAS is a primal, 

lifesaving mechanism meant to 

detect and adjust for changes in body 

homeostasis. For example, in situa-

tions where blood loss or dehydration 

occur, the kidneys detect decreased 

perfusion and release the hormone 

renin. This begins the cascade 

causing vasoconstriction and reten-

tion of sodium and water. These func-

tions work to expand blood volume 

and maintain organ perfusion. When 

the bleeding is stopped or dehydration 

is corrected, the cascade is deacti-

vated. Short-term activation is a good 

thing—a great thing, particularly if 

the animal is experiencing blood loss 

or dehydration. This is not the case 

for the dog with MMVD. Long-term, 

chronic, unchecked activation of the 

RAAS occurs with MMVD because of 

decreased cardiac output. Negative 

consequences occur due to excess 

production of angiotensin II and 

Compliance for canine mitral valve disease therapy 
just got easier 
CARDALIS™, which contains a unique combination of benazepril and spironolactone, utilizes 
mineralocorticoid blocking activity to help treat signs of canine mitral valvular heart disease. 

By Stephen Ettinger DVM, DACVIM (SAIM AND CARDIOLOGY)

aldosterone. When this system is acti-

vated chronically, retention of sodium 

and water, chronic vasoconstriction, 

and cardiac remodeling or fi brosis 

result (see Figure 2).

Why aren't ACEIs enough 
to suppress RAAS? 
It was long-believed that inhibition 

of angiotensin II production (with the 

use of ACEIs  such as benazepril or 

enalapril) would benefi t the patient 

by reducing overall angiotensin II 

concentration and by preventing the 

downstream production of aldoste-

rone. While this is true in some cases, 

aldosterone breakthrough (ABT) 

occurs in approximately 30 to 40% of 

dogs on ACEIs.2 Because there are 

non-ACE-dependent pathways of 

aldosterone production and possibly 

some negative-feedback mechanisms 

at play, we now know that ACEIs 

alone are not enough. In fact, broad-

spectrum inhibition of this deleterious 

system with a combination of spirono-

lactone and benazepril (CARDALIS™) 

resulted in better outcomes for 

patients in a recently completed clin-

ical trial. 3 As with so many diseases 

that we treat in veterinary medicine, 

a broad-spectrum approach is often 

the path to success.

Compliance is key
If we know that quadruple therapy is 

best for the patient, then what’s the 

problem? If you are a seasoned veter-

inary practitioner, you’re aware of 

the inevitable challenges associated 

with polypharmacy. With more drugs 

comes poor compliance which leads 

to less effective clinical outcomes 

and lowered client satisfaction.

In early 2021, Ceva Animal Health, 

LLC came to market with a solu-

tion to the issue of polypharmacy 

and compliance in the cardiac 

patient. CARDALIS™ is a combina-

tion of spironolactone and benazepril 

hydrochloride developed to provide 

for a more complete RAAS blockade. 

Available in a convenient, once-

per-day, fl avored, chewable tablet, 

CARDALIS™ was found to be safe and 

effective by the FDA and is approved 

for mild, moderate, and severe 

congestive heart failure (CHF) due to 

mitral valve disease in dogs. 

CARDALIS™ 

provides half of 

the ACVIM quad-

therapy recom-

mendation for 

CHF due to MMVD 

in dogs (see 

Figure 3). 

I would expect 

a convenient, 

chewable option 

to provide the pet 

owner and mitral 

valve disease 

patient with 

a more pleasant, 

effective, and 

superior medica-

tion experience. 

Improved compli-

ance results in 

a longer life, better quality of life, and 

increased client satisfaction. Having 

an alternative to human generics 

in the form of an FDA-approved, 

once-daily medication with proven 

safety and effi cacy data provides 

the practitioner with peace of mind 

when prescribing for one of their 

most vulnerable (and diffi cult to 

medicate) patient populations.3 The 

small, chewable tablets were found 

to be palatable and well accepted 

in 87.6% of patients in the pivotal 

effi cacy trial for FDA approval for 

CARDALIS™.3 The yeast-based, beef 

fl avoring contains no beef protein 

and would not be expected to 

create a beef-allergy challenge for 

food-allergic patients. 

To support the product, Ceva is 

providing the practicing veterinarian 

with numerous virtual educational 

experiences at cevaconnect.com 

well as numerous live, continuing 

educational events throughout 2021. 

Additional tools, including client 

communication aids and the free 

CARDALIS™ resting respiratory rate 

app, offer the practitioner a variety of 

helpful resources (see fi gure 4). ◆
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COMMENTARY

I recently wrote an article discussing 
causes of the predominant white-
ness in veterinary medicine. In case 

you missed it, approximately 89% of 
veterinarians in the US are White, 
whereas less than 2% are Black—of 
this number, 63% are women and 
37% are men. 

Many articles and opinion 
pieces have discussed the need 
for diversity and inclusion across 
myriad disciplines. 

Although the current climate seems 
more accepting of this dialogue, 
I often ask myself what value there is 
in highlighting a problem without also 
coming up with workable solutions. 
In the absence of writing a follow-
up, as a change agent, I would be 
committing social malpractice. 
Having said this, I acknowledge there 

is certainly no shortage of thought 
pieces on this topic. We must create 
more conversations, action, and solu-
tions—not less.

The good news is the solutions 
are doable and right in front of our 
faces. The bad news is the solutions 
are doable and right in front of our 
faces, yet meaningful change has not 
occurred. This article’s focus is on 
veterinary medicine but some, if not 
all, premises can be applied across 
multiple disciplines where diversity is 
needed or lacking.

Addressing the need 
for diversity
For any endeavor aiming to diversify 
the workplace to have a chance of 
succeeding, we need to first point 
out the overwhelming evidence 

supporting the benefits of diversity. 
Further, the people making deci-
sions need to accept these data 
and embrace the positive effects of 
diversity including, but not limited 
to, improved workplace morale, 
increased innovation and creativity, 
client retention, improved produc-
tion, and enhanced standing among 
business cohorts. 

Once we value these facts, we 
then must take a forensic look at 
our individual workforces and begin 
exploring policies that will inch us 
closer to our diversity goals. You 
might be thinking, “What should 
the goals be? ” Well, we should strive 
for our workplace demographics 
to closely mirror the melting pot 
society we live in, to the greatest 
extent possible. 

Let us address the always-present 
elephant in the room whenever we 
talk about policies geared toward 
increasing diversity: affirmative 
action (AA). What inevitably follows 
the invoking of AA is the notion of 
“reverse racism.” Those who oppose 
the idea of policies geared toward 
increasing diversity usually subscribe 
to a “color-blind” ideology, in which 
privileged individuals deny or mini-
mize the degree of racial inequality 
or explain contemporary racial 
inequality as the result of factors 
unrelated to racial dynamics. 

The negative connotation that 
comes with AA stems from the belief 
that you are sacrificing talent for 
diversity. Despite the obvious confla-
tion, the two things are not mutually 
exclusive, and when framed this 

Practical solutions to combat racial 
disparities within veterinary medicine
One veterinarian addresses the need for diversity, equity, and inclusion by offering 
invaluable guidance on how to promote, hire, and retain a more diverse workforce.  
By Charles D. McMillan, DVM
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Cardiac drug for oral use in dogs only
Approved by FDA under NADA # 141-538
Caution:  Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian. 
Description:  CARDALIS™ (spironolactone and benazepril hydrochloride chewable tablets) for dogs contains two active ingredients, spironolactone 
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no]-2,3,4,5-tetrahydro-2-oxo-1H-1-(3S)-benazepine-1-acetic acid monohydrochloride and the structural formula is shown below: 

Spironolactone, and its active metabolites, act as speci�c aldosterone antagonists. Spironolactone empirical formula is C24H32O4S and the molecular 
weight is 416.57.  The chemical name is 17-hydroxy-7α-mercapto-3-oxo-17α-pregn-4-ene-21-carboxylic acid γ-lactone acetate and the structural 
formula is shown below: 

Indications:  CARDALIS is indicated with concurrent therapy (e.g. furosemide, etc.) for the management of clinical signs of mild, moderate, or severe 
congestive heart failure in dogs due to atrioventricular valvular insu�ciency (AVVI).
Dosage and Administration:  CARDALIS administration should begin after pulmonary edema is stabilized. CARDALIS should be administered orally once 
daily at a dose of 0.9 mg/lb (2 mg/kg) spironolactone and 0.11 mg/lb (0.25 mg/kg) benazepril hydrochloride, according to dog body weight using a 
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nearest half-tablet increment. CARDALIS should be administered with food.   
Contraindications:  Do not administer CARDALIS in conjunction with non-steroidal anti-in�ammatory drugs (NSAIDs) in dogs with 
renal insu�ciency. Do not administer CARDALIS to dogs with hypoadrenocorticism (Addison’s Disease), hyperkalemia, or hyponatremia. Do not 
administer CARDALIS to animals with known hypersensitivity to ACE inhibitors or spironolactone. 
Warnings: Keep CARDALIS in a secure location out of reach of dogs, cats, and other animals to prevent accidental ingestion or overdose. In case of 
accidental overdose, induce vomiting, lavage the stomach (depending on risk assessment), and monitor electrolytes.  Symptomatic therapy (e.g. �uid 
therapy) should be provided as medically necessary. CARDALIS is only for use in dogs with clinical evidence of heart failure.
Human Warnings:  Not for use in humans.  Keep this and all medications out of the reach of children.  Consult a physician in case of ingestion by 
humans.
Precautions:  The safety and e�ectiveness of concurrent therapy of CARDALIS with pimobendan has not been evaluated.
Renal function and serum potassium levels should be evaluated prior to initiating treatment with CARDALIS.  Regular monitoring of renal function 
and serum potassium levels is recommended as there may be an increased risk of hyperkalemia.
Dogs undergoing combined treatment with CARDALIS and NSAIDs should be adequately hydrated to avoid renal toxicity.
Concomitant use of desoxycorticosterone pivalate (DOCP) with spironolactone may counter the e�ect of DOCP as DOCP has an opposing mechanism of 
action to potassium-sparing diuretics like spironolactone. Closely monitor dogs receiving digoxin and spironolactone. Spironolactone decreases digoxin 
elimination and hence raises digoxin plasma concentration. This may result in digoxin toxicity.
Spironolactone and benazepril hydrochloride undergo extensive hepatic biotransformation. Care should be taken when using CARDALIS in dogs with 
hepatic dysfunction. 
The safety of CARDALIS has not been evaluated in growing dogs.  Spironolactone has an antiandrogenic e�ect and should be used with caution in 
growing dogs. The safety of CARDALIS has not been established in pregnant, lactating or breeding dogs.
Adverse Reactions: A U.S. clinical �eld study comprised of a 360-day treatment period evaluated the safety and e�ectiveness of CARDALIS 
compared to benazepril hydrochloride in 569 client-owned dogs with left-sided AVVI. Table 1 summarizes the adverse reactions not directly related to 
the progression of disease that occurred in greater than 5% of the dogs treated with CARDALIS.

The following adverse events were seen in fewer than 5% of the study animals, in decreasing order: urine abnormalities, �uid in abdomen, ataxia, 
weight loss, digestive tract disorder, hypertension, electrolyte disorder, bronchitis, and hyperactivity.  
Renal insu�ciency was reported more frequently in dogs treated with CARDALIS. This �nding may be also attributed to the concurrent administration 
of furosemide. The clinical pathology parameters associated with renal function were not statistically di�erent between the treatment groups.
The incidence of death, including euthanasia and sudden death, was similar in dogs treated with CARDALIS or benazepril hydrochloride. In most 
cases, death was attributable to the progression of heart disease or the clinical signs associated with congestive heart failure. Deaths of unknown 
cause were presumed to be cardiac in nature.
Serum magnesium and potassium values were signi�cantly higher in the CARDALIS group, although the mean values remained within the reference 
range and did not change signi�cantly over time. These electrolyte changes are consistent with the potassium-sparing properties of spironolactone. 
One dog treated with CARDALIS was removed from the study at Day 7 because it developed hyperkalemia.
Contact Information: To report suspected adverse events or to request a copy of the Safety Data Sheet (SDS), please call Ceva Animal Health at 
1-800-999-0297.  For additional information about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS or online at 
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Clinical Pharmacology:  
Mechanism of Action:  The main pharmacological target of spironolactone and benazepril is the renin-angiotensin-aldosterone system (RAAS) at 
di�erent levels in the cascade. Spironolactone and its active metabolites (including 7-α-thiomethyl-spironolactone and canrenone) act as speci�c 
antagonists of aldosterone (regardless of the source) by binding competitively to mineralocorticoid receptors located in the kidneys, heart and blood 
vessels.
Benazepril hydrochloride is a prodrug hydrolyzed in vivo into its active metabolite, benazeprilat. Benazeprilat is a highly potent and selective inhibitor 
of angiotensin-converting enzyme (ACE), thus preventing the conversion of inactive angiotensin I to active angiotensin II. This prevents deleterious 
e�ects of vasoconstriction and aldosterone release, including sodium and water retention, and vascular and myocardial remodeling. However, 

aldosterone release is not fully controlled by ACE inhibitors because angiotensin II is also produced by non-ACE pathways. Therefore, concomitant use of 
the aldosterone antagonist spironolactone and the ACE inhibitor benazepril hydrochloride inhibits both ACE and non-ACE pathways.
Pharmacokinetics:  Spironolactone is rapidly and extensively metabolized in humans and experimental animals, with species di�erences in the 
metabolism and disposition.  Spironolactone is metabolized by microsomal cytochrome P450 enzymes to a primary metabolite, canrenone, and a 
secondary metabolite, 7α-thiomethyl-spironolactone (TMS), which are used as markers for spironolactone in dog plasma. Systemic exposure to both 
metabolites was comparable when spironolactone was administered alone or in association with benazepril in dogs. Spironolactone absorption is 
a�ected by food and the dose should be administered consistently in fed condition. Spironolactone is mainly excreted as metabolites. After oral 
administration of radiolabeled spironolactone to the dog, 70% of the dose is recovered in feces and 20% in the urine.
After multiple oral doses of 20 mg of spironolactone in association with 2.5 mg of benazepril in dogs (n=18, 9 male and 9 female) for 10 consecutive 
days (steady state), no accumulation was observed.

Benazepril hydrochloride is a prodrug which, after absorption from the gastrointestinal tract, is rapidly converted by nonspeci�c carboxyl esterases, 
mainly in the liver, into its active metabolite benazeprilat. Benazeprilat is itself poorly absorbed from the gastrointestinal tract and the overall 
bioavailability of benazeprilat after oral administration is estimated to be less than 7%.
After multiple oral doses of 2.5 mg of benazepril in association with 20 mg of spironolactone in dogs (n=18, 9 male and 9 female) for 10 consecutive days 
(steady state), no accumulation was observed. In dogs, benazeprilat is excreted approximately equally by both renal (45%) and hepatic (55%) routes.

E�ectiveness:  The e�ectiveness of CARDALIS was evaluated in a well controlled U.S. multi-center, masked, randomized, 360-day �eld study in 
client-owned dogs.  This study evaluated the e�ectiveness of CARDALIS in dogs diagnosed with congestive heart failure caused by left-sided AVVI 
compared to benazepril hydrochloride alone (active control).  
Dogs ranged from 3 to 19 years of age and 5 to 155 lbs (2.3 to 70.5 kg) at enrollment. The most common breeds were mixed breed, Cavalier King 
Charles Spaniel, Chihuahua, Shih Tzu, Maltese, Dachshund, and Yorkshire Terrier.  Enrolled dogs demonstrated radiographic evidence of congestive heart 
failure prior to enrollment or on Day 0 and exhibited clinical signs associated with left-sided AVVI, including exercise intolerance and/or dyspnea, 
echocardiographic evidence of left-atrial enlargement, moderate-to-severe mitral regurgitation, and presence of a left-sided cardiac murmur. Dogs 
with acquired heart disease other than left-sided AVVI, congenital heart defect, current positive heartworm antigen test, or syncope not related to 
heart disease, and dogs intended for breeding or known to be pregnant or lactating, were excluded.
A total of 569 dogs were treated with either CARDALIS (284 dogs) at a dose of 2 mg/kg spironolactone and 0.25 mg/kg benazepril hydrochloride once 
daily or benazepril hydrochloride alone (285 dogs) at a dose of 0.25 mg/kg once daily. Doses were administered with food or within 30 minutes of 
feeding. All dogs received concurrent administration of oral furosemide throughout the study (up to 8 mg/kg/day), to manage pulmonary edema. 
Digoxin and calcium channel blockers were allowed for control of supraventricular arrhythmias. The use of injectable furosemide was permitted during 
the study evaluation period only if used in place of an equivalent oral dose. 
The rate of treatment failure was the primary e�ectiveness variable used to compare CARDALIS to benazepril hydrochloride alone. Treatment failure 
was de�ned as cardiac death or euthanasia (including death of unknown cause), recurrence or worsening of pulmonary edema, newly documented 
cardiogenic ascites, or clinical signs of congestive heart failure requiring administration of a furosemide dosage higher than 8 mg/kg/day. Failure rates 
at study Days 30, 90, 180, and 270 were also evaluated as secondary outcomes.
The rate of failure in the CARDALIS group estimated from the model analysis was statistically di�erent (P = 0.0433) and numerically lower than that of 
the benazepril hydrochloride alone group, as summarized in Table 4.

Further, the rate of failure in the CARDALIS group was signi�cantly lower than the group administered benazepril hydrochloride alone at all evaluation 
periods past study Day 30. The dogs in the CARDALIS group exhibited a longer median time-to-failure when compared to the control group.
CARDALIS was safely administered in dogs concurrently receiving furosemide, digoxin, calcium channel blockers, antiparasitics, analgesics/anti-in�am-
matories, antibacterials, routine canine vaccines, respiratory treatments, and gastrointestinal treatments.  
Palatability:  During the �eld study, 233 dogs were o�ered CARDALIS once daily for 14 days. CARDALIS was accepted voluntarily, with or without food, 
in 87.6% of the 3178 reported doses.
Animal Safety:  In a laboratory at safety study, 32 healthy one-year old Beagle dogs (16 males and 16 females) were randomly assigned to an 
untreated control group or were dosed orally with CARDALIS once daily for 26 weeks at 0, 1X, 3X, and 5X the maximum recommended daily dose (4 
mg/kg spironolactone and 0.5 mg/kg benazepril hydrochloride).  No dogs were removed and no unscheduled deaths occurred during the study.  The 
dogs dosed with CARDALIS showed no test article-related e�ects on food or water consumption, body weights, electrocardiographic �ndings, or blood 
pressure. The dogs in the 5X group had lower mean heart rates compared to the other groups at the end of the study.
Increased mean serum potassium levels were found in dogs in all CARDALIS dose groups but remained within reference range. There was a dose-related 
decrease in red cell mass (mean red blood cell count, hematocrit and hemoglobin) but all variables remained  within reference ranges. There were 
decreases in mean prostate weights in the 3X and 5X groups and signs of slight to marked atrophy of prostate glandular tissue.  There was a thickening 
of the zona glomerulosa of adrenal glands in both male and female in the 3X and 5X treated animals.
Systemic exposure to the active metabolites of spironolactone (canrenone and 7-α-thiomethyl-spironolactone) and benazepril (benazeprilat) was 
shown at the three dose levels throughout the study, with no apparent gender e�ect.  Canrenone and benazeprilat exposures were more than dose 
proportional at steady-state.  There was no accumulation with repeated benazeprilat exposures; canrenone accumulation was 30%.  Systemic exposure 
to 7-α-thiomethyl-spironolactone were variable by study day and dose of spironolactone; steady state, dose proportionality, and accumulation could 
not be determined.
Storage Information:  Store at controlled room temperature, 20° to 25°C (68° to 77°F), in original container.  Excursions permitted between 15°C and 
30°C (between 59° and 86°F).
How Supplied:  CARDALIS chewable tablets for dogs are available in 3 sizes of oblong half scored �avored tablets: 
20 mg spironolactone and 2.5 mg benazepril hydrochloride, 40 mg spironolactone and 5 mg benazepril hydrochloride, and
80 mg spironolactone and 10mg benazepril hydrochloride. Each size is available in 30-count bottles enclosed in color coded packages.  
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Parameters  Canrenone (mean ± SD)
 

 TMS (mean ± SD)
 

 
  4.3 ± 5.2  2.0 ± 2.1  
  31.6 ± 14.2  175.4 ± 97.7  

 565.2 ± 247.5  1437.1 ± 762.1  
  10.2 ± 3.0  7.7 ± 3.4  

    
      

 
 

   

Table 2: Mean Pharmacokinetic Parameters for Canrenone and TMS on Day 10

tmax (hour)

t½ (hour)

Cmax (µg/L)
AUCo-inf (µg•hr/mL)

AUCo-inf  =  area under the plasma concentration-time curve from time 0 extrapolated to in�nity;  
Cmax = maximum plasma concentration;  tmax = time to maximum plasma concentrations;
t½ = apparent terminal elimination of half-lifes.

  

 

Parameters   
 

 
 

 
  1.4 ± 0.5  

   23.1 ± 26.6  
   146.2 ± 58.8  

   21.4 ± 6.7  

tmax (hour)

t½ (hour)

Cmax (µg/L)
AUCo-inf (µg•hr/mL)

Benazeprilat (mean ± SD)

Table 3: Mean Pharmacokinetic Parameters for Benazeprilat on Day 10

  

    a,b   
 

 

 216 80.59%   
 

  198   
 

 

 

Group
95% Con�dence

Interval
Number
of Dogs

Percent Treatment
Failure

Table 4: Treatment Failure Rates by Treatment Group (Least Square Means)

88.09%

72.57, 86.69%

81.40, 92.59% 0.0433

P-value

CARDALIS
Benazepril Hydrochloride

α = Back-transformed from the logit transformation used in the statistical analysis, which included random
       e�ects associated with study site and the site by treatment interaction.
 b  = Calculated based on individual animal results.

 

  
 

    

Anorexia  107 (38%)   

Vomiting 70 (25%)   Vomiting 70 25% 51Vomiting 70 25% 51Vomiting 70 25% 51  
     
    

     
    

    
    

Table 1: Adverse Reactions Occurring in ≥ 5% of the CARDALIS Treated Dogs

Preferred Term
CARDALIS
(N = 284)

Benazepril Hydrochloride 
(N = 285)

113 (40%)

51 (18%)

Renal insu�ciency 31 (11%)

Collapse 16 (5.6%)
Hepatopathy 16 (5.6%)

Urinary Incontinence 15 (5.3%)

Lethargy 44 (16%)

Diarrhea 43 (15%)

19 (6.7%)

12 (4.2%)
8 (2.8%)

27 (9.5%)

41 (14%)

41 (14%)
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way a false choice is created. Research 
supports the opposite conclusion: 
When you have a highly homogenous 
workplace—that is, when diverse 
candidates are overlooked—you 
end up reaching further 
down into the talent pool 
of members of the majority 
group. Once you evaluate 
your organization for needs, 
you then need to come 
up with requirements and 
thresholds for individuals 
to meet to be eligible for 
employment. Once you have 
a robust group of qualified 
candidates, you must then 
make selections based on 
who will get you closer to 
your stated diversity goals. 

The above approach is 
categorized as goal-oriented, 
as opposed to the more 
process-oriented approach 
that we see with tradi-
tional AA programs. Hiring 
unqualified candidates in 
any circumstance would be 
detrimental to your organization and 
set the candidate up for failure.

Next, we must incentivize or moti-
vate people from the majority group 
to become personally invested in 
mentoring or sponsoring people from 
vulnerable populations. (When I say 
motivate, I am adopting GEN Dwight 
D. Eisenhower’s take on the word. 
He famously said, “Motivation is the 
art of getting people to do what you 
want them to do because they want 
to do it.”) The natural aversion people 
experience when they are made to feel 
they are being forced to do something 
is well documented. Therefore, having 
willing participants is likely to yield 
more favorable results.

Now that you have a deeper under-
standing surrounding the benefits of 
diversity and have acknowledged the 
effects of not having it, you can put 
a mechanism in place and criteria 
for potential candidates to meet. 
With that mechanism in place, you 
can make your choice from qualified 
candidates while keeping your diver-
sity voids in mind. How does one seek 
out and find these diverse applicants 
and, as important, how can one retain 
them? The former can only occur if 
we go beyond slogans, catchphrases, 
and pamphlets—which are passive—
to active measures. 

Active measures require going to 
where diverse populations are and 
educating them about the benefits 
of joining your hospital or organiza-
tion. A good place to start would be 

historically Black colleges and univer-
sities and early preparatory schools 
located in underserved communi-
ties. Once candidates are attracted, 
retention and nourishing must occur, 
and this is best done by the invested 
and incentivized individuals you have 
in and around your organization. In 
this way sponsors and mentors, often 
members of the dominant group, can 

give access to networks and resources 
that might otherwise be inaccessible. 

Retaining a more 
diverse staff
Promoting Black veterinarians to 
meaningful leadership roles within 
the organization signals that there 
is a future in your company for 
minority employees beyond asso-
ciate and middle management. This 
added investment and representa-
tion helps attract diverse candidates 
and is more likely to make minority 
employees feel they have an advocate 
in upper leadership and a person 
to voice their concerns to. Some 
organizations have opted instead 
to create positions to be filled by 
minority employees, positions 
usually dealing with recruitment of 
minority candidates. 

Although this is better than 
nothing and a step in the right direc-
tion, it creates 2 problems. First, 
there is the false sense that if the 
minority employee in charge and 
tasked with boosting minority candi-
date recruitment into the organiza-
tion is unable to do so, then there 
must not be a problem, or nothing 
can truly be done. Secondly, it sends 
the message that the company does 
not value a person of color’s input 
outside of the inherent factor of race. 
If so, why not promote them to an 
already established, more impactful 
role within the organization? 

A better approach to tackle 
diversity needs within organiza-
tions would be to form a task 
force consisting of many different 
voices from different backgrounds. 
Anything less suggests that diver-
sity and inclusion is a problem 
for minority individuals alone 
to address. Remember, if we do 
nothing, the system is designed to 
yield results favorable to the domi-
nant group (the status quo).

If change is to be realized, 
a thoughtful and vigorous approach 
is needed to counter the ubiquitous, 
pervasive nature of racism. The 
best way to do this is by program-
ming ourselves to be active in our 
pursuits of a more diverse and inclu-
sive profession. 

References available online at dvm360.com

Charles D. McMillan, DVM, is 
a veterinarian with IndeVets and 
is based in Atlanta, Georgia. He 
is a 2012 graduate of Tuskegee 
University School of Veterinary 
Medicine and has a keen interest in 
developing the public’s understanding 
of veterinary medicine, finding ways to 
foster a healthy veterinary workplace 
ecosystem, and exploring workable 
solutions to make veterinary medicine 
more diverse and equitable. You 
can find him on Instagram at  
@yourfavoritepetdoc or visit his 
website www.doctorthinker.com. 
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Promoting Black 
veterinarians to 
meaningful leadership 
roles within the 
organization signals 
that there is a future 
in your company for 
minority employees 
beyond associate and 
middle management.
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Becoming an activist in veterinary  
medicine and beyond 
BluePearl veterinary hospital administrator sheds light on the overdue awakening 
with systemic racial disparities and injustices, and offers tips for becoming 
an activist in and out of the veterinary profession. 
By Paul Miranda

A s a member of the LGBTQ+ 
and LatinX communities, 
I too have engaged in the 

social online Pride celebrations, 
showing up and being proud. 
However, as Pride Month comes 
to a close each year, we return to 
our non-Pride work schedules and 
social media habits. Organizations 
return to their non–Pride-colored 
logos. So, I must ask, what 
happens next? 

Over the past few years, America 
and Americans have faced a reck-
oning, long overdue, with the 
nation’s history of systemic racial 
disparities and inequalities. This 
new woke generation is aware of 
and actively attentive to important 
facts and issues, especially those 
dealing with racial and social justice 
or injustice. But in today’s landscape, 
is it enough to be woke? Is veteri-
nary medicine woke? I say we are far 
from woke. 

The need for change 
The deaths of George Floyd and 
Breonna Taylor brought a new level 
of attention to the everyday racial 
and social hardships faced by many 
Black and people of color (POC) 
individuals. Similarly concerning is 
the rise in statistics involving Black 
transgender women and the violence 
against them. 

According to the Human Rights 
Campaign, Black transgender women 
are murdered at a disproportionate 
rate because of their identities—being 
Black, being trans, and being women. 
That alone puts them at greater risk 
of being killed and being victims of 
other forms of discrimination. 

Furthermore, per the National 
Center for Transgender Equality, 
transgender individuals, and trans-
gender women of color specifically, 
face a “variety of types of violence, 

including intimate partner violence, 
violence fueled by transphobic and 
homophobic hatred, and violence 
from law enforcement and correc-
tions officials.” In the National Center 
for Transgender Equality’s U.S. 
Transgender Survey, which included 
28,000 respondents, 47% of “Black 
respondents reported being denied 
equal treatment, verbally harassed, 
and/or physically attacked in the past 
year because of being transgender.” 

It isn’t just Black individuals and 
POC facing a staggering increase in 
violent crimes. Similarly disturbing 
are the attacks we have come to 
know against Asian Americans in 
a post–COVID-19 world. Stop AAPI 
Hate has documented 6603 hate inci-
dents against Asian Americans from 
March 2020 to March 2021, and the 
true figure is estimated to be much 
higher because many hate crimes 
go unreported. 

Similarly, anti-Semitic senti-
ment against Jewish Americans 
is on the rise. In 2019 alone, the 
Anti-Defamation League (ADL) 
recorded 2107 anti-Semitic inci-
dents throughout the United States. 
This netted a 12% increase from the 
1879 incidents recorded in 2018 
and marked the highest number on 
record since ADL began tracking anti-
Semitic incidents in 1979. 

Ways to show support 
These statistics, names, and crimes 
should be troubling to all. Names 
like Trayvon Martin should never 
be forgotten. So, to you, I say, don’t be 
complicit. Don’t just be an ally. Don’t 
just be an advocate. Be an activist. 

The ADL defines ally, advocate, and 
activist as follows: 

 • Ally: Someone who speaks out on 
behalf of someone else or takes 
actions that are supportive of 
someone else. Example: An ally is 
usually an outsider who elevates 
the work of advocates and activ-
ists. They’re willing to educate 
themselves and share their 
support on social media and their 
social circles. 

 • Advocate: Someone who publicly 
supports or recommends a partic-
ular cause or policy. Example: 
An advocate publicly supports 
the work of activists, by donating, 
amplifying, lobbying, and driving 
the message to the broader world. 

 • Activist: Someone who gets 
involved in activities that are 
meant to achieve political or 
social change; this also includes 
being a member of an organiza-
tion that is working on change. 
Example: An activist is on the 
front lines, actively involved 
in forcing change, holding 
others accountable, and leading 
the charge. 

I am an activist because,  
when I see racial disparities, 
gender inequalities, and injus-
tices, it negatively impacts me 
as a person. When we see such 
things, it has a negative impact on 
all of us. When we stand by and 
watch everyday injustices, and say 
nothing, we become complicit. 
We lose a little of our humanity 
each time. 

The bottom line 
A call to action, like Wake Up, 
Vet Med, and the desire to be more 
inclusive as a veterinary industry, 
should be of interest to everyone. 
After all, shouldn’t our hospitals, 
and our employees, represent the 
communities and clients we serve? 
Do we not produce better veterinary 
medicine when our clients feel they 
can connect with us on a personal 
level? I believe so. 

In closing, I say, let’s encourage 
change in our hospitals and in our 
industry. Let us all be activists who 
welcome positive change and a more 
inclusive, equitable, and diverse 
veterinary culture. Let us commit 
to celebrating Pride, and the unique 
contributions of our teams, every 
month, whatever they may be. 
Together, through activism, we can 
be the change. 

Paul Miranda is a hospital admin-
istrator with BluePearl Specialty 
+ Emergency Pet Hospital, 
supporting operations in multiple 
hospitals throughout Kansas and 
Missouri. In addition, he works 
with numerous veterinary affinity 
groups in the Equity, Inclusion, 
& Diversity (EI&D) space, and 
is a member of BluePearl’s EI&D 
Council where he identifies, 
addresses, and advocates for 
sustainable and scalable change. 

Some Black and POC 
trans women victims 
and potential victims 
of violence in 2021 
include the following: 
• Serenity Hollis, a 24-year-old 

Black transgender woman, 
was shot and killed in 
Albany, Georgia, on May 8. 

• Bianca “Muffin” Bankz, 
a Black transgender woman, 
was shot to death in Atlanta 
on January 17.”

• Jaida Peterson, a Black 
transgender woman, was 
found dead in a west 
Charlotte hotel room in 
North Carolina on April 4. 

• Rayanna Pardo, a 26-year-
old LatinX trans woman, 
was killed on March 17 in 
Los Angeles
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The International Committee on Allergic Diseases of Animals (ICADA) Guidelines recommend2,3:

oo– – A multimodal approach that includes controlling infl ammation

oo–– Use of topical glucocorticoid sprays, such as GENESIS Topical Spray, to control acute fl are-ups

oo–   –   Long-term management in which GENESIS Topical Spray is applied intermittently (following an induction 
phase of daily application) until a complete and stable remission of signs is achieved3

Important Safety Information 

GENESIS® Topical Spray (0.015% triamcinolone acetate): For use on dogs only. Wear gloves when applying the 
product. The use of this product on dogs less than eight pounds, less than one year of age, breeding, pregnant, or 
lactating has not been evaluated. Adverse events of polyuria and polyphagia have been reported in <6% of dogs 
receiving treatment. For full prescribing information, contact Virbac at 1-800-338-3659 or visit us.virbac.com.

Please see full prescribing information on page 20.

References: 1. DeBoer DJ, Schafer JH, Salsbury CS, et al. Multiple-center study of reduced-concentration triamcinolone topical solution 
for the treatment of dogs with known or suspected allergic pruritus. Am J Vet Res. 2002;63:408–413. 2. Olivry T, DeBoer DJ, Favrot C, 
et al. Treatment of canine atopic dermatitis: 2010 clinical practice guidelines from the International Task Force on Canine Atopic Dermatitis. 
Vet Dermatol. 2010;21:233–248. 3. Olivry T, DeBoer DJ, Favrot C, et al. Treatment of canine atopic dermatitis: 2015 updated guidelines 
from the International Committee on Allergic Diseases of Animals (ICADA). BMC Vet Res. 2015;11:1–15. 

RETHINK YOUR APPROACH TO MANAGING ATOPIC DERMATITIS. 
TO ORDER GENESIS TOPICAL SPRAY, CONTACT YOUR VIRBAC 
REPRESENTATIVE, OR CALL 1-844-484-7222. 

Expand your approach 
to atopic dermatitis 

Spray-on symptom relief

o–GENESIS® Topical Spray (0.015%
triamcinolone acetonide) is an ultra-low 
concentration (0.015%) of triamcinolone 
acetonide, a highly potent synthetic 
glucocorticoid, with powerful topical 
anti-infl ammatory action1

o–Clinically proven to control the pruritus
associated with allergic dermatitis in dogs1

Expand your approach 

Spray-on symptom relief

o––GENESIS® Topical Spray (0.015% 
triamcinolone acetonide) is an
concentration (0.015%) of triamcinolone 
acetonide, a highly potent synthetic 
glucocorticoid, with powerful topical 
anti-infl ammatory action

o––Clinically proven to control the pruritus 
associated with allergic dermatitis in dogs

Recommended as part of a multimodal approach to atopic dermatitisRecommended as part of a multimodal approach to atopic dermatitis

LEARN MORE 
ABOUT GENESIS 
TOPICAL SPRAY
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Solution of 0.015% triamcinolone acetonide. 
FOR TOPICAL USE IN DOGS ONLY.  

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

DESCRIPTION
GENESIS® Topical Spray contains 0.015% triamcinolone acetonide for dermatologic use. Each 
mL of GENESIS Topical Spray contains 0.15 mg triamcinolone acetonide in an aqueous solution 
containing propylene glycol, specially denatured alcohol, and DMDM hydantoin. 

PHARMACOLOGY
Triamcinolone acetonide is highly potent synthetic glucocorticoid, which is primarily effective 
because of its anti-inflammatory activity. Topical corticosteroids can be absorbed from normal 
intact skin. Studies have demonstrated that topical preparations of triamcinolone have decreased 
plasma cortisol levels and suppressed the response to ACTH.

INDICATIONS
GENESIS Topical Spray is indicated for the control of pruritus associated with allergic dermatitis 
in dogs. 

DOSAGE AND ADMINISTRATION
Apply sufficient pump sprays to uniformly and thoroughly wet the affected areas while avoiding 
run-off of excess product. Avoid getting the spray in dog’s eyes. GENESIS Topical Sprays should be 
administered twice daily for seven days, once daily for the next seven days, then every other day 
for an additional 14 days (28 days total). 

To avoid overdosing the product, use the following table to determine the maximum number of 
pump sprays per treatment application. For mild pruritus or for small treatment surface areas, the 
number of pumps used should be less than this maximum amount.

Table 1. Maximum allowable dosage

*Using the recommended dosing regimen, there are two applications per day for the first week, 
one application per day for the second week and one application every other day for the last two 
weeks of treatment.

WARNINGS
User Safety: Wear gloves when applying the product. Spray in a well ventilated area. If the spray 
causes irritation to mucous membranes, discontinue use. 

Keep  this and all drugs out of reach of children.

Animal Safety: Clinical and experimental data have demonstrated that corticosteroids 
administered orally or by injection to animals may induce the first stage of parturition if used 
during the last trimester of pregnancy and may precipitate premature parturition followed by 
dystocia, fetal death, retained placenta, and metritis. Additionally, corticosteroids administered 
to dogs, rabbits, and rodents during pregnancy have resulted in cleft palates in offspring. 
Corticosteroids administered to dogs during pregnancy have also resulted in other congenital 
anomalies including deformed forelegs, phocomelia, and anasarca.

PRECAUTIONS
The safety of this product for dogs less than eight pounds or for dogs less than one year of age 
has not been evaluated. The safety of this product in breeding, pregnant or lactating dogs has 
not been evaluated (see WARNINGS). The safety of long term or repeated use of this product 
(greater than 28 days) has not been evaluated. Prolonged use or overdosage of any corticosteroid 
may produce adverse effects. Because absorption of triamcinolone acetonide through topical 
application on the skin and by licking may occur, dogs receiving triamcinolone acetonide therapy 
should be observed closely for evidence of hypothalamic-pituitary-adrenal (HPA) axis suppression. 
When the product was applied at approximately 6 times the maximum allowable dose (100 mL) 
once daily to normal skin of two dogs for five days, plasma cortisol levels were decreased after 
the first treatment and response to ACTH was reduced.

If adverse clinical signs are observed, treatment should be discontinued. Once the signs 
have disappeared, treatment can be resumed at a lower dose or frequency of application. If 
hypersensitivity to the product occurs, treatment should be discontinued and appropriate therapy 
instituted. In the presence of dermatological infections, use of an appropriate antifungal or 
antibacterial agent should be instituted. If a favorable response does not occur promptly, the 
corticosteroid should be discontinued until the infection has been adequately controlled. 

ADVERSE REACTIONS
In a field study with GENESIS Topical Spray, polyuria was reported in 3 of 57 dogs (5.3%) and 
polyphagia in 1 of 57 dogs (1.8%). Mild (within reference range) decreases in total leukocyte, 
lymphocyte and eosinophil counts were also reported. The following local reactions were reported 
in ≤ 3.6% of 110 dogs treated with GENESIS Topical Spray or the product vehicle: aversion/
discomfort, sneezing and watery eyes.

EFFECTIVENESS
In a 28-day field study to demonstrate the effectiveness of GENESIS Topical Spray in controlling 
pruritus associated with allergic dermatitis in dogs under field conditions, 105 dogs with atopy, 
unspecified allergic dermatitis, flea allergy, and food allergy were treated with GENESIS Topical 
Spray at the recommended use level or placebo. Results are shown in  Table  2.

Table 2. Percent of cases considered treatment successes

STORAGE CONDITIONS
Store at room temperature, 15° - 30° C (59° - 86° F).

HOW SUPPLIED
GENESIS Topical Spray is supplied in 8 ounce (237 mL) and 16 ounce (478 mL) bottles with spray 
applicators.

For technical information or to report adverse  reactions, please call (800) 338 - 3659.

Approved by FDA under NADA # 141-210.  

Manufactured by: 

Virbac AH, Inc.  
Fort Worth, TX 76137  USA 
Phone: 1-800-338-3659 

© 2019 Virbac Corporation. 
GENESIS is a registered trademark of Virbac AH, Inc.
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Dog Weight  Maximum 
number of pumps 

per single 
application*

Total maximum 
volume (mL) per 

28 day treatment regimenlb kg

11 5 4 101 
22 10 7 176 
33 15 11 277 
44 20 15 378 
55 25 19 478 (one 16-oz bottle)
66 30 22 554
77 35 26 655
88 40 30 756
99 45 33 832
110 50 37 932 (two 16-oz bottles)

Treatment Percent success1

GENESIS Topical Spray 35/54 = 64.8%* 

Placebo 12/51 = 23.5% 

11 277 

1Success = reduction in the level of severity by two or 
more grades in the investigator’s overall evaluation from 

the pre-treatment to the post-treatment evaluation period. 
*Significantly different from placebo at p < 0.05



Important Safety Information

CYCLAVANCE™ (cyclosporine oral solution)(USP Modifi ed): For use in dogs only. Wear gloves during and wash hands after administration. 
Gastrointestinal problems and gingival hyperplasia may occur at the initial recommended dose of CYCLAVANCE Oral Solution for Dogs. 
CYCLAVANCE Oral Solution for Dogs should be used with caution: 1) in cases with diabetes mellitus as it may cause elevated levels of serum 
glucose; 2) in dogs with renal insuffi ciency since the effect of cyclosporine use on dogs with compromised renal function has not been studied; 
3) in simultaneous administration with drugs that suppress the P-450 enzyme system, such as azoles (e.g. ketoconazole), that may lead to 
increased plasma levels of cyclosporine. Killed vaccines are recommended for dogs receiving CYCLAVANCE Oral Solution for Dogs because the 
impact of cyclosporine on the immune response to modifi ed live vaccines has not been evaluated. For full prescribing information, contact
Virbac at 1-800-338-3659 or visit us.virbac.com.

See full prescribing information for CYCLAVANCE™ (cyclosporine oral solution) USP MODIFIED on page 22.

References: 1. Olivry T, DeBoer DJ, Favrot C, et al. Treatment of canine atopic dermatitis: 2015 updated guidelines from the 
International Committee on Allergic Diseases of Animals (ICADA). BMC Vet Res. 2015;11:1–15. 2. Olivry T, DeBoer DJ, Favrot C, 
et al. Treatment of canine atopic dermatitis: 2010 clinical practice guidelines from the International Task Force on Canine Atopic 
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Help your patients feel 
happy in their skin. 
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reliability precision confidence
The same effective cyclosporine you 
know and trust—IN LIQUID FORM
  Cyclosporine is recommended by the 
International Committee on Allergic 
Diseases of Animals (ICADA) for the 
treatment of atopic dermatitis in dogs1

– Blocks the release of infl ammatory cytokines
– Exhibits strong anti-infl ammatory and antipruritic effects

  Maintains long-term benefi cial effects 
with a dose every other day or twice weekly2

Convenient and easy dosing 
helps to promote compliance
  In an acceptance study, 98.3% of 
dogs consumed the entire dose of 
CYCLAVANCETM oral solution when 
mixed with a small amount of dry 
food (vs 2.2% consumption for 
cyclosporine capsules)5

Eliminates the ineffi ciencies 
of dosing with capsules
  Liquid formulation allows for 
precise dosing at 5 mg/kg for 
all dogs

  Variance in dosing for cyclosporine 
capsules can range from -29% 
to +33%3,4
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is LIQUID CYCLOSPORINE
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The Veterinary Hospitals 
Association (VHA) has 
entered into a part-

nership agreement with 
PetDesk—an industry leader in 
veterinary client engagement 
software—to provide all VHA 
members with unique access 
to improved, simplified client 
communication solutions.

According to an association 
release, the intuitive, user-
friendly platform will help 
simplify daily tasks and save 
time for both pet owners and 
veterinary teams to ensure 

patient care remains the 
top priority.

“PetDesk is a strong solu-
tions provider for veterinary 
clinics,” says Jeff Benson, VHA 
executive director, in the release. 
“In a time when veterinary 
clinics need processes stream-
lined and client communication 
simplified, PetDesk is a trusted 
partner in meeting those 
needs while offering superior 
customer service and pricing to 
our members.”

PetDesk also offers veterinary 
practices a powerful suite of 

tools to enhance communication 
flow, reminders, appointment 
requests, and more while miti-
gating stress for the front office 
staff. Additionally, the digital 
platform renders a 5-star–rated 
mobile app that connects pet 
owners with their pet care 
providers to stay updated on 
their pet’s current health.

“As many clinics are now 
reopening or exploring hybrid 
models of operation post 
pandemic, the key to unlocking 
the right care for our pets is to 
ensure that the relationship, 

and therefore communication 
between pet parents and clinics, 
is the best it can be,” says Taylor 
Cavanah, CEO and cofounder 
of PetDesk, in the release. 
“PetDesk is excited to partner 
with VHA, and we look forward 
to all the great things we can 
accomplish together.”

All VHA members new to 
PetDesk will receive exclusive 
sign-on offers; members who 
currently utilize PetDesk’s 
client communication solu-
tions will also receive addi-
tional incentives. 

VHA announces partnership with PetDesk
This collaboration will grant all VHA members exclusive access to improved 
client communication solutions, simplify daily tasks, and more. 
By dvm360® staff

Brief Summary: Before using CYCLAVANCE™ (cyclosporine oral solution) USP MODIFIED consult  
the product insert, a summary of which follows:

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

Indications: CYCLAVANCE is indicated for the control of atopic dermatitis in dogs weighing at least  
4 lbs (1.8 kg) body weight.

Dosing Instructions: Always Provide the Instructions for Assembling the Dispensing System  
and Preparing a Dose of CYCLAVANCE and the Information for Dog Owners with the  
prescription (see product insert). 

The initial dose of CYCLAVANCE is 5 mg/kg/day as a single daily dose for 30 days. Following this initial 
daily treatment period, the dose of CYCLAVANCE may be tapered by decreasing the frequency of dosing 
to every other day or twice weekly, until a minimum frequency is reached which will maintain the  
desired therapeutic effect. 

CYCLAVANCE should be given at least one hour before or two hours after a meal. If a dose is missed,  
the next dose should be administered (without doubling) as soon as possible but dosing should be  
no more frequent than once daily. 

The dispensing system for the 15 mL vial size includes a 1 mL oral dosing syringe graduated  
in 0.05 mL increments. To dose the dog, administer 0.05 mL of CYCLAVANCE per 2.2 lbs of body weight.  
The dispensing system for the 50 mL vial size includes both a 1 mL oral dosing syringe graduated  
in 0.05 mL increments, and a 3 mL oral dosing syringe graduated in 0.1 mL increments. 

To dose the dog, administer 0.1 mL of CYCLAVANCE per 4.4 lbs of body weight. Do not rinse or clean 
the oral dosing syringe between uses. (See Instructions for Assembling the Dispensing System and 
Preparing a Dose of CYCLAVANCE.)

Contraindications: CYCLAVANCE is contraindicated for use in dogs with a history of neoplasia. Do not use 
in dogs with a hypersensitivity to cyclosporine. 

WARNINGS: CYCLAVANCE is a systemic immunosuppressant that may increase the susceptibility  
to infection and the development of neoplasia.

HUMAN WARNINGS: Not for human use. Keep this and all drugs out of reach of children. For use  
only in dogs. Special precautions to be taken when administering CYCLAVANCE in dogs:  
Do not eat, drink, smoke, or use smokeless tobacco while handling CYCLAVANCE. Wear gloves during 
administration. Wash hands after administration. In case of accidental ingestion, seek medical  
advice immediately and provide the package insert or the label to the physician.

PRECAUTIONS: The safety and effectiveness of cyclosporine has not been established in dogs less  
than 6 months of age or less than 4 lbs body weight. CYCLAVANCE is not for use in breeding dogs,  
pregnant or lactating bitches. As with any immunomodulation regimen, exacerbation of sub-clinical 
neoplastic and infectious conditions may occur. Gastrointestinal problems and gingival hyperplasia may 
occur at the initial recommended dose (See Animal Safety in the product insert).

CYCLAVANCE may cause elevated levels of serum glucose, and should be used with caution in cases  
with diabetes mellitus. If signs of diabetes mellitus develop following the use of CYCLAVANCE,  
consideration should be given to tapering or discontinuing the dose.

CYCLAVANCE should be used with caution with drugs that affect the P-450 enzyme system.  
Simultaneous administration of CYCLAVANCE with drugs that suppress the P-450 enzyme system,  
such as azoles (e.g. ketoconazole), may lead to increased plasma levels of cyclosporine.

Since the effect of cyclosporine use on dogs with compromised renal function has not been studied, 
CYCLAVANCE should be used with caution in dogs with renal insufficiency.

There have been reports of convulsions in human adult and pediatric patients receiving cyclosporine, 
particularly in combination with high dose methylprednisolone (See Animal Safety in the product insert).

Killed vaccines are recommended for dogs receiving CYCLAVANCE because the impact of cyclosporine 
on the immune response to modified live vaccines is unknown (See Animal Safety in the product insert).

Adverse Reactions: Vomiting and diarrhea were the most common adverse reactions occurring 
during the field study. In most cases, signs spontaneously resolved with continued dosing. In other 
cases, temporary dose modifications (brief interruption in dosing, divided dosing, or administration with  
a small amount of food) were employed to resolve signs.

Persistent otitis externa, urinary tract infections, 
anorexia, gingival hyperplasia, lymphadenopathy  
and lethargy were the next most frequent adverse 
events observed. Gingival hyperplasia regressed  
with dose tapering.

Otitis externa, allergic otitis, or pinna erythema,  
with or without exudates, commonly accompanies  
atopy. Many dogs entered the study with  
otitis externa, which did not resolve without  
otic treatment. New cases of otitis externa,  
allergic otitis, or pinna erythema developed while 
dogs were receiving cyclosporine. However, the  
incidence rate was lower with cyclosporine compared  
to placebo. A change in the dose frequency was not 
necessary when new cases occurred.

Effectiveness:  See full prescribing information  
for details on effectiveness.

Contact Information: To report suspected  
adverse drug events, for technical assistance 
or to obtain a copy of the Safety Data Sheet, 
contact Virbac AH, Inc. at 1-800-338-3659.  
For additional information about adverse  
drug experience reporting for animal 
drugs, contact FDA at 1-888-FDA-VETS or  
http://www.fda.gov/reportanimalae.
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Approved by FDA under ANADA # 200-692 
Manufactured for: 
Virbac AH, Inc. 
P.O. Box 162059 
Fort Worth, TX 76161 
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Number of Dogs Displaying Each Clinical 
Observation in the Field Study

Clinical Sign

Vomiting

Diarrhea

Persistent Otitis Externa

Urinary Tract Infection

Anorexia

Lethargy

Gingival Hyperplasia

Lymphadenopathy

% out of 265

30.9%

20.0%

6.8%

3.8%

3.0%

2.3%

2.3%

2.3%

Clinical Pathology Changes:  During the study, some 
dogs experienced changes in clinical chemistry 
parameters while receiving cyclosporine, as described 
in the following table:

 
Clinical Chemistry

Elevated Creatinine

Hyperglobulinemia

 Hyperphosphatemia

 Hyperproteinemia

 Hypercholesterolemia

 Hypoalbuminemia

 Hypocalcemia

 Elevated BUN

% Affected
(out of 265)

7.8%

6.4%

5.3%

3.4%

2.6%

2.3%

2.3%

2.3%

CYCLAVANCE™
(cyclosporine oral solution) USP MODIFIED
100 mg/mL



Welcome 
home to Fetch!
It’s been almost 2 years since we last saw 
you in-person and we couldn’t be more 
excited to return to in-person conferences. 
Come for high-impact continuing education 
created by veterinary professionals, for 
veterinary professionals, and leave with 
the inspiration to tackle your toughest 
problems in practice, life, and work—and 
above all, provide animals with the love  
and care they deserve.

Register today  
for a safe, memorable,  

in-person conference!

fetchdvm360.com

@
fetchdvm

360

®

Kansas City, MO | Aug. 27-30, 2021



24  |  August 2021  |  dvm360.com

NEWS | Industry

Basepaws partners with Project 25 to 
extend cats’ life spans 
This unique collaboration will help uncover findings that can prolong 
the lives of cats, and potentially be used to inform human studies on 
longevity and age-related diseases. 
By dvm360® Staff

Basepaws Pet Health—an 
animal genetic testing and cat 
health products company—has 

teamed up with Ernie Ward, DVM, 
and his Project 25 to distinguish the 
genetic markers linked to longer life 
spans and health spans in cats. 

According to a company release, 
Project 25’s mission is to increase pet 
lives by no less than 25% by the year 
2025. The results from this partner-
ship garner the potential to provide 
a heightened biological understanding 
of genetic variants often associated 
with a decreased chance of devel-
oping various age-related conditions 
(eg, cardiovascular and renal disor-
ders, diabetes). 

“Companion animal genetic 
research has historically been synony-
mous with canine genetic research, 
mostly leaving felines out of the 
limelight,” says Yuliana Mihaylova, 
PhD, Basepaws’ head of research and 
development, in the release. “This 
collaboration between Basepaws and 
Project 25 is a big step toward equal-
izing the playing field and giving cats 
a fighting chance against degenerative 
diseases associated with old age.” 

Additionally, this alliance will help 
propel the development of novel 
therapies targeting age-related diseases 
with poor prognoses and improving 
the quality of life for senior felines. The 
discoveries also have the potential to 

be used to inform human studies on 
longevity and age-related illnesses. 

Basepaws and Project 25 are 
actively recruiting senior cats 17 or 
older to partake in their longevity 
research project. Cat parents will be 
sent an oral swab kit and must collect 
a DNA sample from their feline and 
complete health-related documenta-
tion to return to Basepaws’ lab. All 
participants will receive the compa-
ny’s signature cat DNA report free of 
charge as a complimentary thank-you 
for their contribution. 

“I believe every cat should live to 
celebrate their 25th birthday and do so 
in good health. The first step toward 
achieving this goal is identifying the 

genetic differences that distinguish 
those very special cats who already live 
a healthy life into their late teens and 
20s from the general cat population,” 
says Ward, founder of Project 25, in the 
release. “We can then use this knowl-
edge to develop tools that help all cats 
live a longer and healthier life. It’s our 
goal to extend the life expectancy of 
cats to 25, and perhaps beyond.” 

To advance pet health care even 
further, Basepaws also recently 
launched its Basepaws Cat Dental 
Health Test which analyzes the 
relative abundance of more than 
600 microbes in a feline’s mouth to 
aid the detection of early signs of 
feline dental disease. 

Shelters United and Virox Technologies team 
up to offer discounts on safe disinfectants 
This partnership provides all Shelters United animal welfare organizations with 
discounted access to Rescue Disinfectants, cleaning and disinfection solutions that 
will help reduce the chance of outbreaks, and more. 
By dvm360® Staff

According to the American Society for the 
Prevention of Cruelty to Animals (ASPCA), 
approximately 6.5 million companion 

animals entering United States animal shelters are 
exposed to high-risk outbreaks caused by pathogens 
like canine parvovirus. To help prevent these condi-
tions, Shelters United has collaborated with Virox 
Technologies—creator of Rescue Disinfectants—to 
grant thousands of US animal welfare organizations 
access to these responsible, effective cleaning and 
disinfection solutions. 

The partnership also offers Shelters United 
members discounted access to Rescue 
Disinfectants and its educational resources to 
ultimately help prevent animals from developing 
illnesses within these facilities. “We are excited 

to be a new partner of Shelters United. Shelters, 
rescues, and S/N clinics do such vital work for 
the communities they serve. We want to help 
them keep animals healthy and safe,” says Lee 
Nesbitt, executive vice president of commercial 
markets at Virox Technologies, in a company 
release. “Rescue Disinfectants’ ability to disinfect 
up to 10 times faster than other disinfectants, 
along with its nonirritating formulation, means 
that staff and volunteers can focus more of their 
attention on treating the animals in their care.” 

According to the release, Rescue Disinfectants 
is powered by patented Accelerated Hydrogen 
Peroxide technology and provides a 1-step, effi-
cient process for disinfecting in less than half the 
contact time of other disinfectants. This innovative, 

nontoxic solution is also safe for animals, staff, and 
clients by proactively reducing the chance of an 
outbreak, thus preserving the integrity of animal 
health facilities.

Mal Schwartz, founder of Shelters United 
and president of the INPEx, says, “It is compa-
nies like Virox that Shelters United is proud to 
partner with—partners like Virox who align 
with the mission of Shelters United and, in 
turn, the missions of our 900-plus member 
nonprofit animal welfare organizations that are 
on the front lines of saving lives and adopting 
out healthy, happy pets.” 

To learn more about Virox Technologies’ 
sanitary solutions, visit https://sheltersunited.
com/2021/new-partnership-virox/. 
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S T A Y  C U R I O U S
CURIOSITY IS ASKING QUESTIONS TO 
UNDERSTAND YOUR PATIENTS’ NEEDS. 
HEALTH IS UNCOVERING THE ANSWERS.

A lifetime of health starts with curiosity.
Visit my.royalcanin.com/vet/urinary

Specialized screening and monitoring products, like Royal 
Canin Hematuria Detection, technology by Blücare, can 
shorten the time between at-home detection and proactive 
in-clinic treatment.

As cats grow and mature, they become experts at hiding signs
of diseases, like feline lower urinary tract disease (FLUTD)—
a condition that reoccurs in 50% of the cats it affects.1 Royal 
Canin® tailored nutrition solutions and at-home screening 
tools provide the answers you need to deliver proactive care 
for improved health outcomes.

Exclusive access to our continuing education tools will 
help you navigate the ever-changing cat treatment 
landscape and deliver quality care for years to come. 

REFERENCE: 1. Forrester SD. 2004.
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Chewy celebrates 10-year 
anniversary by honoring 
loyal customers
By dvm360® Staff

Chewy, Inc, is celebrating its 10th anni-
versary by unveiling the Ultimate Pet 
Portrait—2 large-scale murals featuring 

pets of loyal customers who have been with the 
company since its inception in 2011. This unique, 
colorful tribute features dogs, cats, birds, and 
even guinea pigs. Chewy drew inspiration for the 
project from its practice of surprising customers 
with handmade pet portraits.

“We are incredibly proud to place customers at 
the forefront of our 10-year celebration and to pay 
tribute to them with the Ultimate Pet Portrait,” 
says Sumit Singh, chief executive officer at Chewy, 
in a company release. “At Chewy, we are guided 
by a shared mission to deliver an exceptional 
customer experience every time, and to make 
compelling, long-lasting connections with the 
people and pets who are at the center of every-
thing we do.”

According to the release, Chewy elected to 
showcase its South Florida mural in Miami’s 
Wynwood neighborhood because of its reputation 

for exhibiting popular, vibrant street-art culture. 
Muralist Ernesto Maranje of South Florida 
focused on capturing pets’ unique ability to bring 
people together, including bright elements of 
color to enhance the joy of the event.

Supplementary to this, the Seaport neighbor-
hood in Boston, Massachusetts, offered a perfect 
backdrop for the second mural, which is located 
at Sea Green park. Many local pets and their 
owners regularly gather at this spot only a few 
blocks from the company’s office. The design, 
which promotes Chewy’s popular brand 
campaign “Pets Bring Us Together,” will be on 
view through September 2021.

To further propel its commitment to animal 
health, Chewy will also be donating $1 million 
worth of products through Greater Goods 
Charities’ Rescue Bank Program to various 
US animal welfare organizations, including pet 
shelters and food banks. Since 2012, Chewy has 
donated over $76 million in products to secure 
quality for shelter and rescue pets. 

Purina Pro Plan LiveClear wins 
Product of the Year 2021
By dvm360® Staff

Earlier this year, Purina Pro Plan LiveClear 
was elected Product of the Year for 2021 
by 40,000 American shoppers through 

a survey conducted by Kantar—a global leader in 
consumer research. This groundbreaking formula 
comes from over a decade of Purina research 
and helps neutralize the major allergen found in 
cat hair and dander to aid owners in managing 
the common irritants associated with their 
beloved felines.

“Many people think that cat hair is 
the problem, but it’s actually what’s on it—the 
major cat allergen called Fel d 1,” says Ebenezer 
Satyaraj, PhD, immunologist with Purina and lead 
researcher for Pro Plan LiveClear, in a company 
release. “Fel d 1 is produced naturally in cat saliva, 
and when they groom themselves, it gets on the 
hair and skin through the saliva, and ultimately 
into the environment,” he adds.

The main component found in Pro Plan 
LiveClear is a distinct protein sourced from eggs 
that, when consumed, binds to Fel d 1 and is then 

safely neutralized in the mouth. According to 
the release, reducing the active allergen in saliva 
helps to further reduce the allergen from being 
transferred to the cat’s hair and dander during the 
grooming process, curtailing its exposure within 
the environment. 

What’s more, according to a survey from the 
Human Animal Bond Research Institute, about 
1 in 4 US cat owners or household members 
experience cat allergens. When provided daily, 
Pro Plan LiveClear has been proven to substan-
tially reduce the major allergen in cat hair and 
dander within the span of 3 weeks.

Pro Plan LiveClear is available nationwide 
at specialty pet stores and online retailers in 
6 formulas. 

REFERENCE
The impact of cat allergens. Human Animal Bond Research 
Institute and Purina Pro Plan. Published December 2019. 
Accessed July 12, 2021. https://www.nestleusa.com/sites/g/
files/pydnoa536/files/2020-05/The%20Impact%20of%20
Cat%20Allergens.pdf
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AAFP releases 
updated Feline 
Senior Care 
Guidelines 
The 2021 guidelines are an update and 
extension of the 2009 AAFP Senior Care 
Guidelines and highlight topics such 
as veterinary visit recommendations, 
pain management, and beyond. 
By dvm360® Staff

The American Association of Feline Practitioners (AAFP) recently 
released its updated 2021 AAFP Feline Senior Care Guidelines, 
which was published in the July issue of the Journal of Feline 

Medicine and Surgery. The revamped guidelines were written by Task 
Force experts and include emerging advances and a detailed current 
review of feline medicine concerning the aging cat. 

“Veterinary professionals are encouraged to use the 2021 AAFP Feline 
Senior Care Guidelines to enhance their assessment and treatment of 
age-associated medical conditions and to provide guidance to clients 
so they are included in their cat’s health care team,” says Hazel Carney, 
DVM, MS, DABVP (Canine/Feline), Task Force cochair, in an associa-
tion release.

Because cats over 10 years are deemed “senior,” the guidelines empha-
size the importance of regular veterinary visits for senior cats and 
recommend a minimum of every 6 months for felines 10 to 15 years and 
every 4 months for healthy cats over 15. (For senior felines with chronic 
health issues, the AAFP suggests more frequent visits, depending on the 
severity of their illness.) 

The senior care guidelines also highlight how quality of life (QOL) 
and health-related quality of life (HRQOL) affect the aging cat, the 
importance of cat parents collaborating with veterinarians to make 
well-informed decisions, and the impact that caring for an aging cat has 
on the owner. 

The AAFP features additional supplementary resources including 
information on QOL and HRQOL instruments, video demonstra-
tions on myofascial examination techniques, cat-friendly tips for dental 
examinations, and more. 

“The newly emerging concept of frailty is introduced in these guide-
lines and how practitioners can incorporate this into the senior cat 
assessment. They also detail common issues in aging cats including pain 
management, nutrition and weight management, diseases and condi-
tions, quality of life, and end-of-life decisions,” says Michael Ray, DVM, 
Task Force cochair, in the release. 

Explore the Feline Senior Care Guidelines and the AAFP’s additional 
resources by visiting https://catvets.com/guidelines/practice-guide-
lines/senior-care-guidelines. 

REFERENCE

Quimby J, Gowland S, Carney HC, DePorter T, Plummer P, Westropp J. 2021 AAHA/

AAFP Feline Life Stage Guidelines. JFMS. 2021;23:211-233. doi:10.1177/1098612X21993657

Zoetis donates over 
11,000 COVID-19 
vaccines to high-risk 
zoo animals
The vaccine was distributed to over 
70 different zoos and dozens of animal 
welfare organizations to help preserve 
the health and well-being of zoo animals.
By dvm360® Staff

To continue the tremendous strides being made amid the 
ongoing COVID-19 pandemic, Zoetis has donated more than 
11,000 doses of its experimental COVID-19 vaccine to safeguard 

the health of over 100 mammalian species.
The vaccine deployment follows the company’s response to a request 

made in January by the San Diego Zoo confirming COVID-19 cases in 
the gorillas at its safari park. Among the first to receive doses were tigers, 
black bears, grizzly bears, mountain lions, and ferrets from Oakland Zoo 
in Northern California.

“We are proud that our innovative research and development work 
and vaccine donations can help veterinary professionals within the zoo 
community continue to provide a high standard of care to the primates, 
big cats, and many other species they care for and reduce the risk of 
COVID-19,” says Mike McFarland, DVM, executive vice president and 
chief medical officer at Zoetis, in a company release.

The vaccine received authorization for experimental use on a case-
by-case basis by the United States Department of Agriculture (USDA) 
and appropriate state veterinarians. Once approved, it was distributed 
to nearly 70 zoos and dozens of conservatories, sanctuaries, academic 
institutions, and government organizations located in 27 states.

With its headquarters located in Kalamazoo, Michigan, the Zoetis 
research and development team channeled its decades of experience 
in developing other coronavirus vaccines for domesticated animals to 
curate the COVID-19 vaccine. Although the antigen is the same seen 
in human vaccines, vaccines for animals focus on the carrier (adjuvant) 
that is used, meaning the combination of the antigen and carrier guaran-
tees safety for animals that receive it.

Additionally, Zoetis has also begun developing feline and canine-
specific real-time polymerase chain reaction (PCR) diagnostic tests to 
better detect SARS-CoV-2.

“When the first dog was infected with COVID-19 in Hong Kong last 
year, we immediately began to work on a vaccine that could be used 
in domestic animals, and in 8 months we completed our initial safety 
studies, which we presented at the World One Health Congress last year. 
While thankfully a COVID-19 vaccine is not needed in pets or live-
stock at this time, we are proud that our work can help zoo animals at 
risk of COVID-19,” says Mahesh Kumar, senior vice president of global 
biologics research and development at Zoetis.

“More than ever before, the COVID-19 pandemic put a spotlight on 
the important connection between animal health and human health, and 
we continue to monitor for emerging infectious diseases that can impact 
animals as well as people,” he adds. 
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Pet Releaf debuts professional product line with Sentesa
Hemp-based capsules that promote patient health and healing are the first product 
of Pet Releaf’s Professional Line for veterinarians.
By dvm360® Staff

Pet Releaf, the market-leading hemp health 
brand for pets, has released Sentesa, 
a hemp-based supplement featuring 

a triactive formula. Sentesa was developed 
by veterinarians, exclusively for veterinarians 
and specially made to help manage canines’ 
inflammatory response, calmness, joint flex-
ibility and mobility, and discomfort, according 
to a company release. Proved safe and fast acting 
to guarantee efficacy, Sentesa’s triactive formula 
consists of cannabidiol (CBD), β-caryophyllene, 
and caprylic acid.

“We knew from our veterinary partners that 
there is an unmet need for data-driven product 
development in the hemp space. We focused on 
delivering products to the veterinarian that can 

safely and effectively manage their patients’ long-
term health and well-being,” says Alina Smith, 
CEO and cofounder of Pet Releaf, in the release. 
“We are proud to offer Sentesa as a safe, effective, 
and natural alternative to help bridge a needed gap 
in pet care.”

Made with the highest-quality ingredients 
and manufactured in a cGMP (Current Good 
Manufacturing Practice) facility, Sentesa has under-
gone testing in a third-party accredited laboratory 
and evaluation in clinical studies.

“It can be difficult to treat pets through chronic 
diseases and long-term pain. Incorporating Sentesa 
into veterinary practices can help pets suffering 
from a multitude of ailments in a more all-natural 
way, without the harmful adverse effects that 

may be caused by pharmaceuticals,” says Joseph 
Rosentel, DVM, PhD, MS, vice president of product 
development and supply chain, in the release. 
“With the data-driven approach to development, 
completed safety and PK study, and an ongoing field 
safety and efficacy study, we are thrilled to offer 
the veterinarian a new option for the treatment of 
their patients.”

The capsules are available in 2 sizes: for 
small dogs (11-33 pounds) and medium/
large dogs (33+ pounds). Sentesa for small 
dogs contains 10 mg of CBD, 10 mg of 
β-caryophyllene, and 10 mg of caprylic acid. 
Sentesa for medium/large dogs contains 30 mg 
of CBD, 30 mg of β-caryophyllene, and 30 mg 
of caprylic acid. 

PetSmart Charities funds Urban Resource 
Institute’s domestic violence study 
The $260,000 donation will fund URI’s study examining pets’ roles in domestic 
violence situations, including how they can be a barrier to seeking safety and 
the therapeutic effects of the human-animal bond.
By dvm360® Staff

Roughly 50% of domestic 
violence survivors won’t 
consider shelter for themselves 

without their pet, often preventing 
them from seeking safety due to the 
lack of pet-friendly accommoda-
tions in domestic violence shelters, 
according to research published in 
the People and Animals Living Safely 
(PALS) Report & Survey, Domestic 
Violence and Pets: Breaking Barriers 
to Safety and Healing. This survey 
also revealed that 91% of people 
reported that the presence of pets 
helped them heal from trauma. 

To learn more about the relation-
ship between companion animals 
and domestic violence survivors, 
the Urban Resource Institute (URI), 
the largest provider of domestic 
violence residential services and 
champion of coliving for survivors 

and pets, is conducting a 2-year 
research survey. The generous 
PetSmart Charities grant will enable 
the URI to examine the situation of 
survivors and pets and the efficacy 
of the coliving model in domestic 
violence shelters, according to an 
organizational release. This is the 
third grant PetSmart Charities has 
awarded URI, for a total of $510,000 
in donations.

“URI’s pioneering pet-friendly 
domestic violence shelter program, 
PALS, was launched in 2013 when 
research unveiled a clear gap in 
services for domestic violence 
victims with pets,” says Nathaniel M. 
Fields, CEO of URI, in the release. 
“Our data-driven approach demands 
we constantly seek knowledge of 
our model efficacy and client base to 
continue to innovate, be responsive, 

and provide the highest quality 
care. We are grateful to PetSmart 
Charities for their continued support 
and collaboration in better under-
standing the intersection of pets 
and domestic abuse, and thus better 
serving all survivors and the pets 
they love.”

The study will analyze the effects 
of entering a shelter with and 
without a pet, including the domestic 
violence victims’ coping strategies, 
healing, and resilience. The results 
will educate the URI program and 
other programs nationwide on the 
needs and best methods for sheltering 
survivors of domestic violence and 
their pets. 

“While we are well aware of the 
comfort and support pets provide, 
especially during times of crisis, we 
recognize that additional data will 

allow organizations nationwide to 
better serve survivors and pets,” 
says Aimee Gilbreath, president of 
PetSmart Charities, in the release. 
“We are proud to once again partner 
with URI in providing resources to 
survivors and their pets, in the hope 
that no pet parent will ever have to 
sacrifice their safety or be separated 
from a beloved pet when they are 
needed most.” 

PetSmart Charities’ donation 
followed Gilbreath’s participation 
in a virtual panel event in which the 
URI and National Domestic Violence 
Hotline presented data from the 
new PALS Survey and discussed 
the connection between domestic 
violence and pets. PetSmart Charities 
also helped fund this event and the 
survey. Learn more about the URI 
and its mission at urinyc.org. 
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The International Veterinary Students’ 
Association (IVSA)—a veterinary student-
run volunteer nonprofit organization—and 

Vetstream announced they will be teaming up to 
help provide veterinary schools and students with 
discounted or free access to Vetlexicon and all 
Vetlexicon Learn modules. These modules contain 
content relating to the care of dogs, cats, horses, 
cattle, and exotics such as ferrets, guinea, reptiles, 
and pigs.

Coordinated by IVSA’s Standing Committee 
of Veterinary Education, veterinary schools that 
fall into tiers 1 and 2 in the World Small Animal 
Veterinary Association (WSAVA) rankings will 
qualify to have these resources available to them 

for free. Schools that fall in tier 3 will receive 
a 50% subscription price reduction; tier 4 will 
receive a 20% reduction on the 6 Vetlexicon 
services. Students within tiers 3 and 4 will also 
be able to receive the same price reductions on 
Vetlexicon Learn modules.

“Both IVSA’s and Vetstream’s missions align when 
it comes to making education more accessible to 
veterinary students all over the world, especially 
to those who need it most,” says Merel Knoops, 
president of IVSA, in an association release. “I am 
truly excited to see our members benefit from the 
Vetstream resources, and to support them on their 
way to a future full of even more capable and knowl-
edgeable veterinarians.” 

The International Veterinary Students’ 
Association and Vetstream announce 
a collaborative partnership 
By dvm360® Staff

3 ways to help your patients beat the heat 
By Erica Soya

During these hotter months, more veteri-
nary clinics are treating pets for heat-
stroke. Clients are flocking outdoors and 

carrying their animal companions with them on 
spontaneous beach trips and long picnics. When 
exposed to prolonged heat, a pet’s body tempera-
ture can rise to dangerous levels. 

To curtail this threat and to help educate 
owners about the serious consequences of over-
heating, Covetrus—a global animal-health tech-
nology and service company—provided dvm360 ® 
with 3 safeguards for keeping your patients cool, 
safe, and comfortable during the warmer months. 

1 Plan outdoor activities 
ahead of time 
Encourage clients to monitor the daily 

forecast, heat index, temperatures both inside 
buildings and outside the home, and tempera-
tures inside vehicles. If they have second thoughts 
about whether they should bring their animals 
outside, advise them to always play it safe and 
keep them inside. 

2 Different pets have individual 
temperature needs 
The heat affects pets differently. It is impor-

tant to remind your clients that animals come in 
a variety of breeds, shapes, sizes, and of course 
furs. Not only do you need to be wary of tempera-
ture levels, but you must also teach them about 
conditions that work best for their pets’ breeds 

and individual needs. Here are some important 
heat-related facts to share with your clients: 

 • Darker-coated animals absorb more heat than 
those with lighter coats. 

 • Animals with double coats have a natural layer 
of insulation to protect them against heat. 

 • Animals with matted double coats struggle to 
stay cool. Do not cut the mats away or shave 
their coats; instead, comb them out as much 
as possible. 

 • Single-coated animals can be shaved to be 
more comfortable. 

3 Be proactive 
Remind your clients that it’s OK to sacrifice 
a little fun for their pet’s safety. In addi-

tion, provide them with a few tips and tricks for 
keeping their pets hydrated and cool indoors 
during the summer, including the following: 

 • Use fans, misters, and air conditioning. 
 • Warn your clients that hot pavement could be 

potentially painful for their pets. As a rule of 
thumb, if the pavement is too hot for clients’ 
hands, it is too hot for paw pads. 

 • Odds are animals are not going to want to run 
around when the air is hot and humid. Advise 
clients to opt for indoor activities to keep pets 
entertained and completely cool. 

Following these measures not only guarantees 
pets’ utmost well-being but keeps the stress off both 
the owner and the veterinary team as well.  



 dvm360.com  |  August 2021  |  31

Education | NEWS

Bank of America 
awards Texas 
Tech $350,000
The donation will be used to fund 
an Amarillo, Texas-based veterinary 
school that is estimated to generate 
over $75 million in revenue annually 
and create nearly 375 new jobs.
By dvm360® Staff

The Texas Tech University School of Veterinary Medicine 
(SVM) recently received a donation of $350,000 from Bank 
of America to build a veterinary school. This gift is the 

largest regional commitment by the bank and will help advance 
economic mobility, contribute to facility costs and program support, 
and improve the shortage of veterinary resources in the area.

“Our facilities are truly world class. They will be a fantastic 
academic home for our students, staff, and faculty. We are so 
thankful that our community, the region as a whole, and Bank of 
America have made these facilities and our programs a reality,” 
says Guy Loneragan, PhD, BVSc, SVM dean, in a release. “This gift 
will contribute to a premier space for students and support critical 
programs and recruitment efforts across the region,” he adds.

According to the release, SVM plans to build a 185,000-sq ft, 
2-story facility and is expected to enroll more than 450 veterinary 
and graduate students in 2021. The facility’s programs and research 
components will support sustainability efforts in the livestock 
industry and are estimated to generate over $75 million in revenue 
and cultivate nearly 375 new jobs.

Additionally, SVM maintains its core mission of supporting the 
veterinary service and providing affordable educational needs in 
rural and regional communities by initiating programs to enhance 
cultural competency. These programs will aid in effectively 
recruiting students from underrepresented populations and/or in 
communities on Texas’ southern border.

The goal of these initiatives is to refine the admissions process and 
recognize students with great potential but lacking the opportunity 
or resources to attend preveterinary programs. They will also design 
educational models to help students develop Spanish competency to 
effectively communicate with bilingual or Spanish-speaking clients.

These initiatives are funded in part by the Bank of America’s 
donation and the SVM Cultural Competency Council, spearheaded 
by faculty members Arlene Garcia, PhD, and László Hunyadi, DVM, 
MS, DACVIM (LAIM).

“Texas Tech University’s School of Veterinary Medicine will 
serve as a social and economic anchor for Amarillo, the region, 
and our state,” says W. Ashley Allen, president of Bank of America 
in Amarillo, in the release. “The groundbreaking research and 
teaching on the animal and human interface will benefit all soci-
eties’ and animals’ well-being. Our philanthropic investment will 
pay dividends for years to come, supporting economic mobility and 
bolstering rural jobs for the region,” he adds. 
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Newport Laboratories 
establishes inaugural 
award for cattle health 
By dvm360® Staff

Last month, Newport 
Laboratories—a Boehringer 
Ingelheim company—named 

Luke Daniels, a second-year veteri-
nary student at the University of 
Illinois at Urbana-Champaign 
(UIUC), the recipient of its first 
2021 Lex Thompson Veterinary 
Investigator Award. This inaugural 
award is named for Thompson, 
a longtime technical service 
veterinarian with Newport Labs 
who died in March 2020. 

According to the company release, 
the award will be annually given to 
a veterinary student who displays an 
outstanding research proposal that 
includes the tools and support neces-
sary to achieve it. This year’s winner, 
Daniels, plans to explore the genetic 
diversity of Moraxella bovis (a bacte-
rium that causes pinkeye in cattle), 
thus exemplifying Thompson’s inves-
tigative initiative. 

“Looking ahead to the next genera-
tion of bovine health challenges is 
critical to ensuring veterinarians and 
producers have the tools and knowl-
edge they need to address them,” said 
Randy Shirbroun, DVM, director of the 
Ruminant Business Unit at Newport 
Laboratories, in the release. “So who 
better to ensure the industry is keeping 
a watchful eye toward the future than 

the bright young minds who will be 
on the front lines of cattle health in the 
years to come? ” 

Daniels plans to conduct his 
research with the support of both 
Newport Labs’ technical service 
veterinarians and the company’s 
diagnostics and research and develop-
ment teams along with a professor or 
practicing veterinarian. He serves as 
the UIUC American Association of 
Bovine Practitioners representative in 
the Production Medicine Club, where 
he organizes wet labs and educational 
lectures that include segments on 
topics such as cow-calf nutrition and 
dairy palpation labs. 

Once graduated, Daniels plans 
to continue exploring the different 
production systems found within 
the United States while working as 
a practitioner and overseeing his own 
production cattle operation. “I’m 
honored to have been selected as the 
first recipient of the Lex Thompson 
Veterinary Investigator Award and 
excited to work with Newport Labs to 
answer some critical questions about 
Moraxella bovis, a pathogen that 
causes significant challenges for the 
cattle industry,” said Daniels. 

To learn more about Newport 
Laboratories and its mission, visit 
newportlabs.com.  
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said. It has been recognized by scien-
tists since early in the use of anti-
microbials. Sir Alexander Fleming’s 
1945 Nobel Prize acceptance speech 
included, “One note of warning…
it is not difficult to make microbes 
resistant to penicillin.” Initially, the 
discovery of new antibiotics outpaced 
resistance, but now that antibiotic 
development has slowed, resistance is 
recognized as a bigger problem.

Mechanisms of resistance
The first step to combating antimicro-
bial resistance is understanding how 
resistance develops. First, Chatfield 
emphasized the difference between 
persistence and resistance: “Just 
because a bacterium persists in the 
face of an antibiotic does not mean 
it is resistant.” Persistent cells often 
survive because they are in a dormant 
phase and do not pass resistant genes 
on to their daughter cells, so new 
growth will remain susceptible to 
the antibiotic. 

Antimicrobial resistance can 
be natural or acquired. Natural 
resistance is often intrinsic, which 
indicates a bacterial species has 
an innate characteristic that gives 
it resistance to certain classes of 
antibiotics. For instance, β-lactams 
and cephalosporins work by inhib-
iting cell wall synthesis. Any bacte-
rial species lacking a cell wall, 
such as Mycoplasma, possesses 
intrinsic resistance to these classes 
of antimicrobials. 

This type of resistance is present 
independent of previous exposure 
to antibiotics and does not develop 
through horizontal gene transfer. 
Chatfield likens intrinsic resistance 
to “a genetic lotto that the bacteria 
won that gives them some charac-
teristic that makes them resistant to 
an antibiotic.” As our knowledge of 
bacterial species has increased, so 
has our understanding of intrinsic 
resistance. Knowing the antibiotics to 
which a bacterial species is intrinsi-
cally resistant can aid practitioners 
in appropriate antimicrobial selec-
tion before the results of sensitivity 
testing are available. A summary 
chart of known intrinsic resistance 
for some common bacterial species 
is available.1 

Although intrinsic resistance 
requires no effort on the part of the 
bacteria, acquired resistance requires 

genetic material to be passed between 
bacteria through horizontal gene 
transfer. Bacteria have 4 main mecha-
nisms of antibiotic resistance:

 • Limiting uptake of a drug through 
the intrinsic characteristics of 
the cell wall or outer membrane

 • Inactivating drugs after entry 
into the cell through degradation 
or chemically altering the drug, 
such as through hydrolyzing it

 • Modifying the drug target by 
changing the number or  
type of receptors expressed on 
the cell surface

 • Expressing efflux pumps that 
eject the drug outside the cell once 
it enters

It is important to remember that 
not all bacteria that possess resistant 
genes will express them. In some 
cases, the cell must have an envi-
ronmental stressor, such as lack of 
nutrients or a change in pH to express 
the drug resistance. Additionally, in 
many cases there is a trade-off for the 
bacteria when they express or acquire 
resistance. For instance, methicillin-
resistant Staphylococcus aureus 
(MRSA) do not grow as quickly 
as nonresistant Staphylococcus 
aureus. Bacteria always try to evade 
things that are trying to kill them, 
and Chatfield says the presence of 
resistance does not “mean that the 
vet, the client, or the pet have done 
anything wrong.”

tools to combat resistance
“It is an inevitability that resistance 
is going to develop,” Chatfield said. 
One of the challenges physicians 
and veterinarians face when using 
antibiotics is that “anyone who is 
using antibiotics is contributing to 
the development of resistance.” We 
must use antibiotics in many cases, 
but Chatfield emphasizes that “we do 
know that we can [use them] better.”

The use of culture and sensitivity 
in practice is encouraged by many 
veterinary guidelines.2 Despite this, 
a 2015 survey of veterinarians in 
the state of Washington found that 
24% of respondents reported never 
ordering culture and sensitivity in 
practice.3 Of the 76% of respondents 
who reported utilizing culture and 
sensitivity testing, 36% stated they 
used it often or always when treating 
presumptive bacterial infections.3

Chatfield knows there are barriers 
to using culture and sensitivity in 
practice. Cost is one of the top factors 
reported by many veterinarians.3 
Additionally, culture results can 
take several days or even weeks to 
return depending on the organism. 
In some cases, patients need treat-
ment before these results are avail-
able. Chatfield has also seen that 
cultures can be unreliable, especially 
in viral infections or those with 
multiple pathogens.

Molecular diagnostics offer a faster, 
more reliable tool for detecting 
microbial infections. Quantitative 
polymerase chain reaction (qPCR) 
allows for amplification of genetic 
material present in a sample. The 
results of qPCR can be used to 
identify pathogens and determine 
the amount of the pathogen present. 
Because results of each cycle are seen 
in real time, the first microbe identi-
fied is the one that was present in the 
largest quantity in the original sample. 

In addition, qPCR can guide 
treatment by helping to deter-
mine sensitivity for the identi-
fied pathogens. Many genes for 
acquired resistance are known and 
the presence or absence of these 
genes can be assessed using qPCR. 
These results, combined with 
our knowledge of intrinsic resis-
tance of bacterial groups, guide 
antimicrobial treatment. 

Chatfield discussed many advan-
tages of using molecular diagnostics 
over culture and sensitivity. They 
have higher sensitivity and specificity. 
Results are available more rapidly, 
usually within 24 to 48 hours of 
sample collection. Additionally, 
these diagnostics can allow iden-
tification of bacteria, viruses, and 

fungal organisms from the same 
sample, allowing better identification 
of coinfections.

Looking to the future
“We are headed in a direction in veter-
inary medicine where we will be able 
to effectively say that we can…take 
steps to combat antimicrobial resis-
tance development,” Chatfield said. 
Molecular diagnostics are becoming 
increasingly available and afford-
able. She encourages practitioners to 
offer these diagnostics to clients and 
discuss the advantages of using them. 
Although clients may decline the 
testing, we should be offering it, she 
said. Ultimately, we cannot prevent 
the development of antimicrobial 
resistance but we can slow its pace 
using molecular diagnostics to guide 
our use of antimicrobials. 
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Kate Boatright, VMD, a 2013 graduate 
of the University of Pennsylvania, is 
a practicing veterinarian, freelance 
speaker, and author in western 
Pennsylvania. She is passionate about 
mentorship, education, and addressing 
common sources of stress for veterinary 
teams and recent graduates. Outside of 
clinical practice, she is actively involved 
in organized veterinary medicine at the 
local, state, and national levels.
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“This doesn’t feel like 
a hospital!” That oft-
heard exclamation 

pleases Lukas Keindl, cofounder 
and chief product officer of Bond 
Vet in New York, New York. But 
the comment also baffles him. 
“We’d like to think that this is 
what a hospital should feel like,” 
he says. “You are supposed to feel 
comfortable and calm because 
this is such an important place 
for you and your pet, whether 
you’re here for a wellness visit or 
if your pet is sick.”

Bond Vet is a veterinary-led 
company with 7 locations in 
New York and several more in 

the works. The idea behind all 
the locations, including the first 
hospital in the Cobble Hill neigh-
borhood of Brooklyn, is to build 
better places for team members, 
clients, and pets to give and 
receive care and to deliver urgent 
care to pets in need. “When you 
look at our clinics, starting with 
Cobble Hill, you can see the focus 
on those things throughout the 
design,” says Keindl. 

The small animal practice 
focuses on general care as well as 
urgent and emergency services. 
The facility’s attention to detail, 
clean floor plan, and inviting 
environment earned Bond Vet 

(Cobble Hill) a Merit Award 
in the 2021 dvm360® Hospital 
Design Competition. 

simplistic design with 
comfort in mind
The Bond Vet website says, 
“Bond Vet is an animal hospital 
designed around you and your 
pet. Because that’s how we think 
pet care should work.” Starting 
with a clean web design, bright 
colors, easy-to-navigate pages, 
and virtual appointments (daily 
hours are 10 am to 8 pm, even 
on holidays), clients can see how 
that clarity and care follows into 
the physical facility. 

The practice owners chose 
Cobble Hill to allow them to 
become part of a residential 
community full of pet owners. 
“For any neighborhood we move 
into, it is important to us to be 
part of the community we are 
serving, and we like that our 
spaces become hubs for gathering 
for monthly events,” Keindl says. 

They leased the Cobble Hill 
space for the long term and reno-
vated it to match their brand and 
fit while standing out. Key design 
elements are a modern feel, from 
the seating to the artwork and 
the large murals in the lobby. 
A consistent color scheme of 

Minimalist design, maximum effect
Clean lines and comfortable spaces help clients, pets, and staff 
members relax at this upscale New York hospital. 
By Sarah A. Moser
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HOSPITAL DESIGN

The doctors’ lounge offers a quiet place to get paperwork done, all in a stylish space flooded with natural light. 

A minimalist desk provides a simple place for clients to check in. All phone calls happen at a different location, 
allowing receptionists to focus solely on in-person client interactions. 

Patients and clients alike are welcome to help themselves 
to refreshments while waiting. This “snout level” treat bar 
features a variety of pet treats.

blue, white, taupe, and natural wood 
throughout, highlighted by the 
Bond Vet logo in blue and red, ties 
the facilities together. Comfortable 
seating that is custom produced, 
with a material that gives pets grip 
but is hard to scratch, punctuates the 
waiting spaces. 

“Our patients love being allowed 
on all of our furniture, and the pet 
parents appreciate the design and 
warmth of our spaces,” says Keindl. 
“They can relax and get comfortable 
and feel at home with their pet.” The 
flooring was designed with a good 
friction coefficient to feel better on 
pet feet. Another way the hospital 
feels like home is the hospitality 

station in the lobby, stocked with 
beverages, hot tea, and snacks for the 
humans—and a “snout-level” treat bar 
for the canine clients, allowing them 
to pick out a treat while waiting or 
after an appointment.    

“When designing the clinic, it was 
important for us to build a space 
that works better for everyone who 
will experience it, pet and human 
alike,” says Keindl. “We spent a lot of 
time with our doctors, nurses, and 
care team to learn what they would 
love to see. We partnered with an 
interior designer who specializes in 
hospitality design, having designed 
spas, hotels, and restaurants across 
the country. This was a natural choice 

for us, because we wanted to end up 
with something that feels comforting, 
calm, and enjoyable but that’s atypical 
for a veterinary clinic.”

The art directors at Islyn Studio, 
the creative genius behind Bond 
Vet’s physical spaces, say they 
“reenvisioned the animal health 
care space through the lens of 
compassionate hospitality, crafting 
an environment that anticipated 
pets’—and their humans’—every 
need.…We designed an empathetic, 
multisensory interior that utilizes 
pastel colors, tender touch points 
and calming scents to mitigate the 
stress and trauma often associated 
with vets’ offices.”

For the Bond Vet team, tender 
touch points mean eschewing every-
thing from the traditional cold metal 
tables to communal waiting rooms 
in favor of soft seating, plush pillows, 
warm lighting, fun artwork, and other 
elements that draw clients in rather 
than push them away. “We considered 
the functional priorities of the space, 
ensuring every material was durable 
and easy to clean but never sterile. 
Bond Vet feels like you’re visiting 
a friend’s comfortable city home,” 
the designers say.

That sensibility did not stop the 
day they called the design done and 
opened the practice doors. It now 
continues with the warmth of the 
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HOSPITAL DESIGN

A consistent, neutral color scheme, pet-friendly soft furniture, plants, pillows, 
and soft lighting set the stage for a comfortable, welcoming reception area. 

The color scheme and clean design elements extend into the exam rooms. 
White brick walls, open shelving, and deep blue cabinets give these rooms 
functional style. 

A small nook provides a comfortable place for staff 
members to get away from it all for a moment. 

The treatment area enjoys large windows to the outside world.

doctors and a continual investment in 
daily cleaning, ongoing maintenance, 
a recent expansion of the surgery 
suite, and more to make sure it stays 
as beautiful and functional as on the 
first day, Keindl says. 

treating team 
members, too
When designing the ideal space, 
Keindl says, “We often say that the 
most important room we design in 
each hospital is the break room.” That 
sums up the company’s philosophy 
on how to treat care team members—
giving them a comfortable, relaxing 
environment to work in with plenty of 
space to move. 

Team members also appreciate 
the modern equipment built into all 
Bond Vet hospitals. “Our teams love 
that the spaces are built with modern 
equipment so we can practice the best 
medicine, and that we have spacious 
exam rooms that are large enough 
even for the occasional Great Dane,” 
Keindl says. 

“We’ve spent a lot of time 
thinking about our team’s flow 
through the space, and a pet’s flow 
through a visit to the clinic, and we 
designed the clinics and equip-
ment placement to make sense. The 
team seems to really appreciate that 
we’ve put as much thought into the 
team-only spaces like the treatment 

area, doctors’ office, and break 
room as we have into the client-
facing areas.”

The doctors are especially 
excited to show off the built-in 
oxygen system, ultrasound equip-
ment, and efficient treatment area 
layout to their new team members 
or veterinary professionals who 
visit. Keindl says veterinarians 
who visit get excited about several 
things: “Our large treatment areas 
with top-of-the-line equipment, 
our beautifully designed doctors’ 
offices with quiet phone booths, 
and the warm, soft lighting,” he 
says. “But above all, the thing that 
probably stands out the most to 

veterinarians is how calm the 
clinic is.” This is in part because 
Bond Vet uses a fully remote 
communication center that takes 
calls and does callbacks for all of 
their clinics, meaning the phone 
never rings in the clinic. 

“This allows our doctors and nurses 
to focus on providing the best care 
to the patient in the treatment room 
with no distractions,” he says. And, 
no doubt, the sense of calm that 
starts with the doctors and staff also 
emanates from the warm, relaxed 
design they have honed. 

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

Owner: Zaynab Satchu, DVM
Number of staff 
veterinarians: 10 full-time
Exam rooms: 4
total (building only): 
$480,000
Cost per square foot  
(building only): $250
square footage of floor 
plan: 2400
structure type:  
Initial renovation and 
tenant space
Designer: Islyn Studios
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While physicians worked 
to keep their practices 
financially afloat and 

dealt with the coronavirus disease 
2019 (COVID-19) pandemic, hackers 
were also keeping busy. 

From January 2020 to October 
2020, there were 730 publicly 
disclosed security breaches with 
more than 22 billion records exposed. 
Health care made up 25% of those 
breaches with nearly 8 million records 
exposed. Ransomware was by far 
the most popular attack method 
in 2020, making up 46% of the 
reported breaches. 

“The success that cybercrimi-
nals had in 2020 extorting sizable 
payouts from medical practices of all 
sizes ensures that ransomware will 
indeed remain the top cybersecurity 
threat in 2021,” says Dave Martin, 
vice president of extended detection 
and response at cybersecurity firm 
Open Systems. “Ransoms like the 
$670,000 paid by University Hospital 
[in] New Jersey last September only 
encourage further attacks. And 

while larger institutions can clearly 
pay bigger ransoms, cybercriminals 
do not overlook smaller practices, 
which can be tempting targets of 
opportunity—particularly those with 
lax security.” 

With health care workers focused 
on pandemic response, experts say 
hackers are taking advantage and 
ramping up their attacks, so it is vital 
that practices of all sizes be more 
vigilant than ever about cybersecurity. 
Ransomware—malware that encrypts 
a practice’s data and demands a fee to 
unlock the encryption—is entering 
a new phase that makes a security 
breach even more costly, says Gary 
Salman, CEO of Black Talon Security, 
LLC, a cyber defense firm for 
medical professionals. 

“Now doctors are seeing 2 ransom 
notes,” Salman says. “The first ransom 
note says, ‘I’ve locked all your data; if 
you want [it] back, pay me $50,000.’ 
The second note says, ‘And by the 
way, maybe you have a good backup, 
but guess what. I have all your data 
and if you don’t pay me an additional 

$50,000, I’m going to publish all your 
data.’ ” Salman says sites on the dark 
web are run by these threat groups, 
and data from doctors’ offices show 
patient information, including photo-
graphs, health history forms, and 
other private details. 

Many of these hacker groups 
operate as businesses and can 
be very sophisticated, says Matt 
Ferrante, market leader of Cyber 
and Information Security Services 
at the advisory and accounting firm 
Withum. “They sometimes know 
exactly what your cyber insurance 
policy is, and they know what’s going 
to potentially be covered under the 
policy. And if they don’t know, they’ve 
often already done the intelligence on 
your business, and they know what 
it’s worth.” 

What to do if hit 
with ransomware 
If a practice experiences 
a ransomware attack, 

Matt Reid, senior health infor-
mation technology (IT) consul-
tant with the American Medical 
Association, says to take 2 actions 
immediately: Contact the FBI and 
the practice’s IT vendor. “Federal 
agencies have resources that can 
support medical practices during 
a ransomware attack—and that’s 
clearly an important component—
but also work with your health 
IT vendor or internal IT support 
staff to try to partition off the 
segment of the network that has 
ransomware as fast as possible,” 
Reid advises. 

Martin says that all compromised 
devices, including desktop PCs, 
laptops, and smartphones, should be 
disconnected from the network by 
unplugging ethernet cables, disabling 
Wi-Fi networks, and switching to 
airplane mode. 

If a practice has cyber insurance, 
Ferrante recommends contacting the 
provider and ensuring all require-
ments are met. This may involve an 
assessment of the attack. “If it’s not 
independently assessed, it may not be 
covered under the cyber insurance 
policy,” he says. 

Although some experts advise 
never paying a ransom to regain 
access to data because doing so just 
encourages more attacks, that is often 
more idealistic than practical. “What 
we find in almost 100% of the cases is 
that the doctor has to pay because the 
threat actors are very sophisticated 

The cyberwar against 
health care practices
How hackers plan to attack your 
practice—and what you can do about it.
by Todd shryock, managing editor, Medical Economics®

“It’s not just about 
data loss. It’s about 
also potentially being 
able, like a hacker 
would do, to cripple 
an organization.”

—Matt Ferrante, market leader 
of cyber and information 
security service, Withum

This story was originally published in our sister publication, 
Dermatology Times ®
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nowadays, and they will find all the backups,” 
Salman says. “Many of these doctors have their 
data being backed up [in] the cloud, and with 
a majority of the attacks that we’re dealing 
with right now, the hackers have figured out 
how to get into the doctor’s cloud backup and 
destroyed [it].” 

Physicians often have a false sense of security 
when it comes to cloud storage. “We see that 
a lot of people are either in the cloud or they’re 
moving to the cloud,” Ferrante says. “Cloud 
simply means somebody else’s computer. Just 
because Amazon and Microsoft are secure 
doesn’t automatically translate to you being 
secure or your organization being secure. 
It has to be secured appropriately within 
those environments.” 

During a ransomware attack, hackers will also 
encrypt the server and all workstations, so when 
the doctors attempt to recover their data from 
their backups, the data are not there. “So as 
a practitioner, you’re basically put into a situa-
tion where you have no choice; you have to pay 
the ransom, because under the HIPAA [Health 
Insurance Portability and Accountability Act] 
laws, the patients’ data [have] to be available,” 
Salman says. 

In most cases, paying the ransom results in 
the data being released because if the hackers 
don’t turn over the data, victims won’t pay any 
more. The more sophisticated players have 
customer support lines and will offer to fix any 
data corrupted from their software, Salman says. 
“They literally have testimonials on their website 
encouraging you to pay because these people 
were victims and they got their data back, so 
‘You should pay me too because you’ll get your 
data back,’ ” he says. 

Following a breach, practices will often go 
on a cybersecurity shopping spree, buying all 
kinds of software to prevent it from happening 
again, but Ferrante says that’s usually not effec-
tive. “It has to be applied the right way, and 
you really need the expertise to make sure that 
it’s scalable and set up correctly,” he explains. 
“Otherwise, it’s not going to function properly.”

New threats to defend against ransomware 
may constitute the biggest threat to most prac-
tices, but it is far from the only one. As regula-
tors require more patient access to data, payers 
interchange more data with providers and 
services like telehealth grow in popularity.

What is a cybersecurity 
assessment?
Experts in the cybersecurity field 
often recommend a practice conduct 

a cybersecurity assessment. This will look at all 
the organization’s digital entry points, and then 
the cybersecurity firm will do a penetration test, 
simulating hackers and looking for weak points 
to infiltrate. 

“It’s not just about data loss. It’s about also 
potentially being able, like a hacker would do, 
to cripple an organization,” Ferrante says. “Data 
show that about 70% to 75% of backups fail 
during a critical incident.” 

He says that many practices don’t do an 
assessment because they think they are cost 
prohibitive for smaller organizations. “This 
sounds like an expensive prospect to have all 
this done, but it’s not because it’s scalable and 
really depends on the size of your footprint.” 

A small practice might have an assessment 
done for $1000, which is far less than the cost 
of the average breach. Ferrante says assessments 

“There are a lot 
of simple things 

that can be done 
to improve your 

protection, minimize 
the severity of an 

attack, and ensure 
a speedy recovery.”

  –Dave Martin, vice president 
of extended detection and 
response at cybersecurity 

firm Open Systems
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should be done by true cybersecu-
rity experts, not just a general IT 
firm. Just as in medicine, there are 
general practitioners and special-
ists, and cybersecurity requires 
specialization to be done correctly. 
In most cases, experts say an 
assessment can be done remotely, 
and when complete, the practice is 
provided a list of vulnerabilities it 
can address as money allows. 

“What medical practices should 
be doing is asking their IT compa-
nies who’s protecting them,” 
Salman advises. “If hackers break 
into the IT company and attack the 
practice, there’s probably nothing 
the practice can do to defend them-
selves against that. Ask them if they 
are being independently audited 
on a monthly basis by a dedicated 
cybersecurity firm. If the answer is 
no, they need to understand why.” 

IT vendors also have many 
employees working from home, 
and practices need to know how 
they are being protected as well. 
“These are the people who have 
credentials to your environment,” 
Ferrante says. If their security is lax, 
hackers can gain access to a physi-
cian’s network by breaching an 
IT worker’s home computer. 

Ferrante adds that a cyber-
security expert should conduct 
a full assessment of a practice’s 
vulnerabilities, particularly 
because of the number of devices 
utilizing the network during the 
COVID-19 pandemic. 

For practices working with local 
hospital systems, Reid recommends 
checking with them about receiving 
donated cybersecurity services. 
Thanks to changes in the Physician 
Self-Referral Law, also known as 
Stark Law, hospitals and health 
systems can now legally offer exper-
tise and assistance to medical prac-
tices to help protect patient data. 

As practices start to transi-
tion back to the office, Reid says 
it is important to remember to 
change network access. To support 
home workers, extra access may 
have been granted to IT vendors, 
electronic health record providers, 
consultants, or support staff who 
no longer need it. Also, office 
computers that have been sitting 
dormant for months need to be 
checked to make sure they have 

been patched with the most 
current operating system and 
security updates. 

One of the best things a practice 
can do is budget for cybersecurity, 
Salman says. “This isn’t 2017, when 
the risks were a lot lower than they 
are now,” he says. “[Practices] have 
to implement cybersecurity solu-
tions from a specialty company, not 
just their IT vendor.” Preventing 
a breach with proper security is 
far cheaper than dealing with the 
business disruption and ransom 
payment, he adds. 

Practices also shouldn’t rely 
solely on cyber insurance. Ferrante 
says that after a major data breach, 
a policy may not provide enough 
money to cover all the expenses 
and can’t do anything to repair the 
practice’s reputation. 

But above all, a practice always 
should make sure it has the basics 
in place, such as antivirus software 
and firewalls. “There are a lot of 
simple things that can be done to 
improve your protection, mini-
mize the severity of an attack, 
and ensure a speedy recovery,” 
Martin says. “First off, you need 
to routinely back up your files to 
a device that is not connected to 
the network. This is important 
because the latest ransomware 
tools, such as Ryuk, actively seek 
and delete backups on devices 
attached to the network. These 
secure backups will be key to your 
restoration efforts.” 

Avoiding common password 
mistakes is another way to dramati-
cally improve your practice’s 
security posture. They should be at 
least 8 characters long and consist 
of a mix of letters, numbers, and 
symbols; be changed regularly; and 
not reused. Also, be sure to change 
any default passwords on any 
devices, Martin says. 

“Lastly,” Martin advises, “be sure to 
continually remind yourself and your 
employees to never click on an even 
remotely questionable link, regard-
less of who the sender is.” 
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5 Financial ratios to watch to  
track your practice’s financial health
Find out why monitoring financial health is crucial to your practice's success.
By David Norris, MD | Staff Correspondent

A s physicians we are quite 
familiar with methods in 
discovering the health of our 

patients. We use measures such as 
high-density lipoprotein–to–low-
density lipoprotein ratio, waist-to-
height ratio, waist-to-hip ratio and 
many other measurements to deter-
mine the health of our patients. In 
fact, we’re pretty good at it. We can 
even use this data to predict what 
problems the patients will face and 
even how long they might live.

Did you know there are similar 
ratios and methods that accountants 
and business leaders use to determine 
the financial health of a company? 
These ratios can tell you the financial 
health of your practice. I’ve listed 
the top 5 financial metrics that every 
physician should know and use 
every month.

These are just a few the financial 
ratios physicians can perform using 
income statements and balance 
sheets provided to them by their 
accountants and office managers. 
These ratios will help you determine 
the level of financial stability of your 
practice and help you make better 
decisions for your future. Financial 
health is hard work. Just like we ask 
our patients to keep track of their 
diet and exercise activity, we should 
also closely monitor the financial 
health of our practices. We must 
be diligent to actively manage 
our business.

1 The current ratio
One of the most important 
ratios to know is a solvency 

ratio called the current ratio. The 
current ratio is a simple calculation 
to perform but a few definitions are 
needed. When we say “current” in 
a financial report, we are indicating 
that we can either convert the asset 
into cash within a 1-year period 
or the liability is due within 1 year. 
Current assets are assets we can 
convert to cash within 1 year. Current 
assets are cash, cash equivalents, 

accounts receivable (A/R), bad debt 
allowance and any inventory we 
have on hand. Current liabilities are 
bills that must be paid within 1 year. 
Current liabilities are all notes and 
accounts payable due within 1 year, 
interest payable, wages payable and 
income taxes payable.

The current ratio is an indication of 
the firm’s ability to pay back its short-
term liabilities. To obtain this ratio, 
we take all of the current assets and 
divide them by the current liabilities. 
If the current ratio is less than 1, this 
indicates the company has more debt 
due within 1 year than it has assets 
it can use to pay those debts. This 
is a critical ratio for any company, 
particularly in medical practice. If 
your current ratio is less than 1, you 
need to seriously consider how your 
practice will survive should some-
thing happen to your cash flow.

Another ratio similar to the current 
ratio is the quick ratio or acid test. 
This is the same as a current ratio 
except that inventories are not 
included in the numerator. It looks at 
the most liquid assets and compares 
them against the current liabilities. If 
your practice does not hold inventory, 

then your current ratio is a quick ratio 
or acid test.

2 Days in accounts 
receivable
Days in A/R measure a compa-

ny’s ability to convert receivables into 
cash. A low days-in-A/R number 
indicates that the practice can quickly 
collect on its debts. 

This ratio varies from industry 
to industry. The important thing 
to watch is whether the number 
increases. If it is increasing, it should 
spur your staff to investigate why and 
find ways to bring the number back 
down. Every practice should know 
its general days in A/R. It is equally 
important to know the days in A/R 
for each payer class. How long does it 
take for the Centers for Medicare & 
Medicaid Services (CMS) to pay you? 
How long does it take for commercial 
payers to pay you? How long does 
it take to get paid by patients with 
health savings accounts? These are all 
important questions that can help you 
make better decisions and plan for the 
future. The calculation is performed 
by dividing accounts receivable by the 
revenue and then multiplying by 365.

3 Operating margin
Operating margin is 
a measure of what propor-

tion of the company’s revenue is 
left over after paying the variable 
costs of production of the services 
or goods. These costs include 
wages, raw materials, etc. It is 
important to have a healthy oper-
ating margin so that the company 
has enough cash to pay its fixed 
costs. This is also known as an 
operating profit margin for the net 
profit margin. It is calculated by 
dividing the operating income by 
the net revenue.

4 Working capital
Capital measures the practice’s 
abilities to pay its bills on time. 

It is another liquidity or solvency 
ratio. It is calculated by subtracting 
the current liabilities from the current 
assets. The larger the number, the 
larger the working capital and the 
larger the cushion the firm has 
should an unexpected downturn in 
revenue occur.

5 Days in accounts 
payable 
Like days in A/R, days in 

accounts payable A/P measures 
how long it takes for the practice 
to pay its bills. This is an important 
ratio because it can be a lagging 
indicator of the financial health and 
solvency of the practice. Also, it can 
be a good indicator of how well the 
practice is using its cash. Paying bills 
too soon might strap the firm for 
cash in the short term. Paying bills 
too late puts the practice in jeopardy 
of financial and legal action. This 
is also a good ratio to know about 
those with whom you have service 
contracts or agreements. If they 
take a long time to pay their bills, it 
will give you an indication of what 
to expect. This calculation is made 
by the ending accounts payable 
divided by the cost of sales divided 
by number of days. JA
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CAUTION: Federal (U.S.A.) law restricts this drug to use by or on the order of a licensed veterinarian.

DESCRIPTION: Drontal® Plus Taste Tabs® (praziquantel/pyrantel pamoate/febantel) Broad Spectrum
Chewable Anthelmintic Tablets for Dogs are available in three tablet sizes. Each size is scored for con-
venient oral administration.
Each Drontal Plus Taste Tabs Tablet for Puppies and Small Dogs contains 22.7 mg praziquantel, 22.7
mg pyrantel base as pyrantel pamoate and 113.4 mg febantel.
Each Drontal Plus Taste Tabs Tablet for Medium Sized Dogs contains 68.0 mg praziquantel, 68.0 mg
pyrantel base as pyrantel pamoate and 340.2 mg febantel.
Each Drontal Plus Taste Tabs Tablet for Large Dogs contains 136.0 mg praziquantel, 136.0 mg pyrantel
base as pyrantel pamoate, and 680.4 mg febantel.

ACTION: Drontal® Plus Taste Tabs® Tablets contain three active ingredients having different modes of
action and spectra of activity. Praziquantel is active against cestodes (tapeworms). Praziquantel is
absorbed, metabolized in the liver and excreted in the bile. Upon entering the digestive tract from the bile,
cestocidal activity is exhibited.1 Following exposure to praziquantel, the tapeworm loses its ability to resist
digestion by the mammalian host. Because of this, whole tapeworms, including the scolices, are very
rarely passed after administration of praziquantel. In many instances only disintegrated and partially
digested pieces of tapeworms will be seen in the stool. The majority of tapeworms are digested and are
not found in the feces.
Pyrantel pamoate is active against hookworms and ascarids. Pyrantel pamoate acts on the cholinergic
receptors of the nematode resulting in spastic paralysis. Peristaltic action of the intestinal tract then elim-
inates the parasite.2
Febantel is active against nematode parasites including whipworms. Febantel is rapidly absorbed and
metabolized in the animal. Available information suggests that the parasite’s energy metabolism is
blocked, leading to energy exchange breakdown and inhibited glucose uptake.
Laboratory efficacy and clinical studies conducted with Drontal Plus Anthelmintic Tablets demonstrate that
each of the three active ingredients act independently without interference. The combined tablet formula-
tion provides a wide spectrum of activity against the indicated species of intestinal helminths.
INDICATIONS: Drontal® Plus (praziquantel/pyrantel pamoate/febantel) Taste Tabs® Broad Spectrum
Chewable Anthelmintic Tablets are indicated for removal of Tapeworms (Dipylidium caninum, Taenia pisi-
formis, Echinococcus granulosus, and removal and control of Echinococcus multilocularis) and for
removal of Hookworms (Ancylostoma caninum, Uncinaria stenocephala), Ascarids (Toxocara canis,
Toxascaris leonina), and Whipworms (Trichuris vulpis) in dogs.

CONTRAINDICATIONS: DO NOT USE IN PREGNANT ANIMALS. Dogs treated with elevated levels (6
consecutive days with 3 times the labeled dosage rate) of the combination of febantel and praziquantel in
early pregnancy demonstrated an increased incidence of abortion and fetal abnormalities.8 The effects of
Drontal® Plus Anthelmintic Tablets on pregnant animals have not been determined.
There are no known contraindications against the use of praziquantel or pyrantel pamoate in dogs.

PRECAUTIONS: Strict hygienic precautions should be taken when handling dogs or feces suspected of
harboring E. multilocularis. Infected dogs treated for the first time with Drontal® Plus Taste Tabs® Tablets
and dogs treated at intervals greater than 28 days may shed eggs in the feces after treatment. The ani-
mal should be held in the clinic during this interval and all feces should be incinerated or autoclaved. If
these procedures are not possible, the eggs can be destroyed by soaking the feces in a sodium hypochlo-
rite (bleach) solution of 3.75% or greater.7 All areas where the animal was maintained or in contact with
should be thoroughly cleaned with sodium hypochlorite and allowed to dry completely before reuse.

WARNING: KEEP OUT OF REACH OF CHILDREN.

USE DIRECTIONS
DOSAGE: The presence of parasites should be confirmed by laboratory fecal examination. Weigh the
animal before treatment. Administer the proper dosage as specified in the following table as a single oral
treatment.

DRONTAL® PLUS TASTE TABS® TABLETS DOSAGE CHARTS
for Puppies and Small Dogs* for Medium Sized Dogs for Large Dogs

(2 - 25 lbs.) (26 - 60 lbs.) (45 lbs. and greater)
Body Wt. No. of Body Wt. No. of Body Wt. No. of

(lbs.) Tablets (lbs.) Tablets (lbs.) Tablets
2 –  4 0.5 26  –  30 1.0 45 –  60 1.0
5 – 7 1.0 31  –  44 1.5 61 –  90 1.5
8  –  12 1.5 45  –  60 2.0 91 –  120 2.0

13  –  18 2.0
19  –  25 2.5

*NOT FOR USE IN PUPPIES LESS THAN 3 WEEKS OF AGE OR DOGS WEIGHING LESS THAN 2 LBS.
ADMINISTRATION: Most dogs find Drontal® Plus Taste Tabs® Tablets palatable. The tablets may be
offered to the dog by hand. Alternatively tablets may be given directly by mouth or offered in a small
amount of food. Fasting is neither necessary nor recommended prior to or after treatment.
RETREATMENT: For those animals living where reinfections are likely to occur, clients should be
instructed in the steps to optimize prevention; otherwise, retreatment may be necessary. This is true in
cases of Dipylidium caninum where reinfection is almost certain to occur if fleas are not removed from the
animal and its environment. In addition, for control of Echinococcus multilocularis, a program of regular
treatment every 21 to 26 days may be indicated (see E. multilocularis section below).
ECHINOCOCCUS MULTILOCULARIS: Echinococcus multilocularis is a tapeworm species usually
found in wild canids, including foxes, coyotes and wolves. The parasite has also been identified in domes-
tic dogs and cats and is potentially a serious public health concern because it may infect humans.
The life cycle of the parasite is based on a predator-prey relationship as depicted.

The adult tapeworm is small (1-4mm) and resides in the intestinal tract of the definitive host (wild or
domestic canids). Eggs from the adult tapeworm are shed in the feces. Rodents such as mice and
voles serve as the intermediate host. Eggs ingested by rodents develop in the liver, lungs and other
organs to form multilocular cysts. The life cycle is completed after a canid consumes a rodent infected
with cysts. Larvae within the cyst develop into adult tapeworms in the intestinal tract of the canid. Eggs
may be passed in the feces of the canid approximately 28 days later.
This parasite poses a serious public health problem because of the possibility for human involvement in
the life cycle. If eggs shed by an infected canid are accidentally ingested, a highly pathogenic condition
(Alveolar Hydatid Disease) results from development of the cyst stage in humans.
The original geographic distribution of E. multilocularis was primarily confined to northern areas of North
America. Current evidence indicates migration of the parasite well into the continental United States.3,4

Domestic dogs living in E. multilocularis endemic areas that roam freely with the opportunity to catch wild
rodents are at risk of infection. Pet owners should be advised on how to minimize this risk. Proper restraint
of dogs should be encouraged, along with regular treatment with Drontal® Plus Taste Tabs® Tablets,
following the dosing schedule aforementioned and precautions indicated below.
Additional information on the life cycle and epidemiology of this parasite is available in veterinary
parasitology texts.5,6

DIAGNOSIS: Diagnosis of E. multilocularis in canids is difficult. The adult tapeworm produces no clinical
signs of infection. Tapeworm segments (proglottids) are usually not observed in the feces. E. multilocu-
laris eggs, observed using microscopic fecal examination procedures, are similar in appearance to those
of common species such as Taenia pisiformis.
Assistance in the diagnosis of E. multilocularis may be available from a state veterinary diagnostic labo-
ratory. Additional information regarding areas where E. multilocularis is suspected or has been confirmed
may be obtained from area veterinary schools or the Centers for Disease Control in Atlanta, GA.

TREATMENT: Dogs infected with E. multilocularis should be treated to prevent exposure of humans to
infective eggs and to break the parasite’s life cycle.
The dosage of Drontal® Plus Taste Tabs® Tablets for removal of E. multilocularis is the same as that
indicated for the removal of the other tapeworm species listed on the label. Laboratory efficacy studies
conducted with Drontal Plus tablets have demonstrated the recommended dosage is 100% effective.
Under condition of continual exposure to wild rodents, retreatment of the dog at 21-26 day intervals is
recommended to prevent the shedding of infectious eggs.

EFFICACY: A total of 176 dogs and puppies with naturally acquired or experimental parasite infections
were included in 4 well-controlled laboratory studies to establish the efficacy of Drontal® Plus Anthelmintic
Tablets. In addition, 103 dogs and puppies were included in clinical field studies conducted in 5 veterinary
clinics at different geographic locations throughout the United States to further evaluate safety and effi-
cacy. These studies included dogs of various sizes, ages and breeds. Data from these studies demon-
strated Drontal Plus Anthelmintic Tablets are safe and efficacious for the removal of the parasite species
indicated on the label when used as directed.
Results obtained in the laboratory and clinical studies indicate small numbers of hookworm or roundworm
eggs may be passed in the feces for up to 7 days after treatment although the worms themselves were
eliminated. A follow-up fecal examination should be conducted 2 to 4 weeks after treatment to determine
the need for retreatment.
Palatability: Palatability studies with Drontal® Plus Taste Tabs® Tablets were conducted at 3 different
veterinary clinics in the United States. These studies included a total of 151 dogs (65 males / 86 females)
representing 34 different breeds with body weights ranging from 3.8 – 190 lbs. The tablets were offered
free-choice to the dogs by their owners and over 89% of the dogs willingly consumed the tablets.  

ADVERSE REACTIONS: None of the 103 dogs treated with Drontal® Plus Anthelmintic Tablets in the
clinical field studies exhibited drug-related side effects. Of the 40 dogs treated with Drontal Plus Taste
Tabs® Tablets in laboratory studies, two dogs exhibited vomiting, one puppy exhibited bloody/mucoid
stool and one puppy exhibited watery/profuse stool.
For customer service or to obtain product information, including Material Safety Data Sheet, call 1-800-
633-3796. For medical emergencies or to report adverse reactions, call 1-800-422-9874.

ANIMAL SAFETY: Controlled safety evaluations have been conducted in dogs with Drontal® Plus (praz-
iquantel/pyrantel pamoate/febantel) Anthelmintic Tablets. Dogs receiving up to 5 times the label dosage
(35 mg praziquantel, 35 mg pyrantel pamoate and 179 mg febantel per kg of body weight) for 3 consec-
utive days (3 times the label duration) showed clinical signs of vomition and non-formed stools. One dog
receiving a 3 times labeled dose had elevated SGPT, SGOT, CPK and GGT readings (outside of normal
range) at 6 days post-treatment. No additional findings were noted in hematology/clinical chemistry
parameters nor were there any treatment-related histological lesions. Vomition was the only side effect
observed when dogs received a single treatment of 61 mg praziquantel, 61 mg pyrantel pamoate and 305
mg febantel/kg with one dog having an elevated SGPT reading (outside of normal range) at 24 hours
post-treatment which had returned to normal by 7 days.

STORAGE CONDITIONS: Drontal® Plus Taste Tabs® Tablets should be stored at or below 77 °F (25 °C).
Un-blistered whole or partial tablets should be stored in a tightly sealed container.

HOW SUPPLIED: Drontal® Plus Taste Tabs® Tablets are available in three tablet sizes: 
Code 08758428: 40 tabs/box for Puppies and Small Dogs 
Code 08892051: 40 tabs/box for Medium Sized Dogs 
Code 08892078: 30 tabs /box for Large Dogs 
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Review your finances now  
to keep on track in 2021
Find out how to ensure that your savings and investments 
are aligned with your financial goals.
By Ken Nuss

I t’s always a good time to do 
a financial review. You’ll make sure 
your savings and investments are 

aligned with your goals and reduce 
income taxes.

Review IRA, 401(k) 
and other retirement 
plan contributions
If you didn’t fully fund your retire-
ment plan(s) in 2020, this year you 
should consider what you can afford 
to salt away. Contributions to 401(k) 
plans reduce your taxable wages. 
Many employers will let you make an 
additional 1-time contribution up to 
the IRS limit.

You may be able to save on 2021 
taxes by making deductible contri-
butions to an individual reitrement 
account (IRA) by tax day in 2022. 
If your income is too high to get 
a deduction because you or your 
spouse is also covered by a retirement 
plan at work, consider socking away 
money in a Roth IRA, which has more 
liberal income limits.

Review your asset 
allocation and 
rebalance if needed
Confounding expectations, the stock 
market has boomed in the past year. 
As a result, you may find that your 
asset allocation is unbalanced.

Suppose a few years ago you set 
your allocation as 50% equities 
(stocks and stock funds) and 50% in 
fixed-income (bonds, certificates of 
deposit [CDs], fixed annuities, money 

This story was originally published in our sister publication, Dermatology Times ®
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markets, and similar instruments). 
Thanks to strong market perfor-
mance, you’re now 65% in equities 
and 35% in fixed income.

You’ve done well! Now it’s time 
to start reallocating to get back 
to 50-50. Reallocating money in 
retirement plans as well as annui-
ties and life insurance policies 
takes less planning because gains 
here are not taxed until withdrawn.

Some people have enough 
money in their retirement plans to 
accomplish their overall rebal-
ancing using only these accounts. 
Remember, it’s your overall asset 
allocation that counts, not the 
allocation in any 1 account.

If you do need to rebalance your 
taxable investments, be aware of tax 
strategy. For instance, if you have 
unrealized losses, you can sell off 
losing investments to offset gains 
from selling your winners. If you’re 
rebalancing a lot of taxable money, 
you may want to consult a certified 
financial planner or certified public 
accountant for help.

Consider options—
you may be able to 
get a better rate 
than you expect
To boost the economy, the Federal 
Reserve has slashed short-term 
interest rates to close to 0. Today, 
most savings instruments like 
money market accounts, CDs, and 
bonds pay very low rates, even if 
you’re willing to tie up your money 

for several years. If you’ve got CDs 
or bonds that are about to mature, 
it pays to consider other options.

If you can afford to tie up your 
money until age 59½ or are that 
age, there’s another choice that 
typically pays a higher rate: a fixed-
rate annuity. Your age is important 
because if you withdraw money 
from your annuity before age 59½, 
you’ll owe the IRS a 10% penalty 
on the interest earnings you’ve 
withdrawn from it.

Also known as a multiyear 
guarantee annuity or a CD-type 
annuity, a fixed-rate annuity 
behaves a lot like a bank certifi-
cate CD. However, there are 
notable differences.

Like a CD, it pays a guaranteed 
interest rate for a set period, usually 
3 to 10 years. Unlike a CD, the 
interest credited to the annuity is 
tax-deferred until you withdraw it.

While CDs today pay less than 
1%, a 3-year fixed annuity pays up 
to 2.4% and a 5-year contract up 
to 3% annually. Annuities are not 
FDIC-insured but are covered by 
state guaranty associations, up to 
certain limits, that vary by state.

A fixed-indexed annuity is 
another choice if you don’t mind 
a fluctuating interest rate. It credits 
interest based on the growth 
of a market index, such as the 
S&P 500.

Indexed annuities are best suited 
for individuals who want to save 
for the long term while limiting 
risk without precluding growth in 
the interim.

Keep beneficiaries 
updated
The listed beneficiaries on annui-
ties, life insurance policies and 
retirement plans will receive 
the proceeds upon your death. 
Check that they’re up-to- date. 
Life changes such as marriage, 
divorce, the birth of a child, 
or grandchild, or the death of 
a loved one may require updating 
your beneficiaries.

If you’re married, your spouse 
is normally your primary benefi-
ciary and your child or children 
are contingent. If you’ve been 
divorced and remarried, make 
sure your ex-spouse isn’t still 
the beneficiary.  BI
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MEDICINE | Ophthalmology

Extraocular myositis in a young pit bull 
The owners opted to forgo diagnostic testing but accepted treatment 
of the presumptive diagnosis
By Amanda Joslin, DVM, DACVO

Patient presentation
History

A 32-kg spayed pit bull age 
14 months was presented 
April 21, 2020, to the Mount 

Laurel Animal Hospital primary care 
service in New Jersey for evaluation of 
intermittently bulging eyes, yawning, 
and refusing hard treats. On presen-
tation, the patient was friendly but 
nervous. A comprehensive physical 
examination was attempted, but the 
dog was resistant to both a rectal and 
an oral examination. Abnormalities 
identified on physical examination 
included a class III malocclusion and 
ocular changes. 

An in-house ophthalmic consul-
tation and examination revealed 
exophthalmos affecting both eyes, 
with no protrusion of the third eyelid 
and moderate conjunctival hyperemia 

(Figure 1). The dog was exhibiting no 
visual deficits. The left eye had a focal, 
triangular, temporal, anterior cortical 
cataract. The patient exhibited no 
obvious discomfort on palpation of 
the masticatory muscles bilaterally 
and no restriction of jaw mobility.

Diagnostics
 • Serologic testing for mastica-

tory muscle myositis, neospo-
rosis, toxoplasmosis, and Lyme 
borreliosis was recommended but 
declined by the owners. 

 • Ophthalmic diagnostics were 
normal, including absent fluores-
cein stain uptake and a normal 
intraocular pressure bilaterally.   

Summary
In summary, this patient was 
a young, large-breed dog with 

nonpainful exophthalmos. There 
was no change in positioning of 
the nictitating membrane bilater-
ally, no visual deficits, no systemic 
signs, and no comorbidities 
on presentation. 

Treatment
After discussion with the owners 
emphasizing presumptive extraocular 
myositis based on presenting signal-
ment, clinical signs, and examina-
tion findings, they elected to pursue 
empiric treatment. 

 • A slowly tapering course of oral 
immunosuppressive steroids was 
started at 2 mg/kg divided into 
twice-daily administration. 

 • A 3-week course of twice-daily 
oral doxycycline at 5 mg/kg was 
also prescribed to cover for poten-
tial infections. 

 • A recheck examination with 
the ophthalmology service 
2 weeks after treatment started 
was recommended. 

Ten days after initial presenta-
tion, the client called with an update, 
reporting that the dog’s eyes were 
back to normal but the dog was expe-
riencing significant adverse effects 
(AEs), including a ravenous appetite 
and increased water consumption.

 • Oral prednisone was tapered 
to 1 mg/kg divided into 
twice-daily administration. 

 • A second update 8 days later (ie, 
18 days after initial presentation) 
revealed worsening of the steroidal 
AEs, including persistent ravenous 
appetite, significant loss of muscle 
mass, urinary accidents in the 
house, lethargy, and panting most 
notable at night. 

 • The dose of oral prednisone was 
tapered to ≈0.6 mg/kg, still divided 
into twice-daily administration. 

 • A recheck examination was recom-
mended for the following day. 

Outcome
Three weeks after initial presentation 
(ie, a few days after the client’s second 
report), the patient was returned for 
a recheck evaluation (Figure 2). 

 • The dog had lost 2.2 kg over the 
course of treatment and had 
moderate muscle wasting. 

 • Her eyes had returned to 
a normal position, with no 
apparent permanent changes 
affecting either eye.

 • Because of the significant steroidal 
AEs, prednisone was tapered and 
ended over the following 2 weeks. 

 • A 1-year follow-up was recom-
mended to monitor progression of 
the cataract. 

Discussion
Extraocular myositis is a focal inflam-
matory myopathy observed most 
in young, predominantly large- or 
giant-breed dogs.1-3 The typical 
presenting signs are exophthalmos 
without protrusion of the nictitating 
membrane and congestion of the 
episcleral vessels.1-3 

 • If advanced imaging is pursued—
including ultrasonography, CT, 
or MRI—it would reveal swollen 
extraocular muscles.1 

 • Histopathology of the inflamed 
muscles would reveal CD3+ 
lymphocytes and macrophages as 
the predominant cell types.1-3  

 • Most patients respond well to 
a course of immunosuppressive 
steroids administered over 3 to 
4 weeks.1

 • In patients with chronic inflamma-
tion, detrimental AEs can develop, 
and in patients with uncon-
trolled or chronic inflammation, 
fibrosis of the extraocular muscles 
can result in enophthalmos 
with strabismus.2,3

 • If the changes are severe, a correc-
tive procedure may be required to 
reposition the eye.2,3   Figure 1. A spayed pit bull at 1 year, 2 months of age was presented with exophthalmos affecting both eyes. 



Figure 2. Appearance following 21 days of treatment with oral prednisone and doxycycline. The eyes 
had returned to a normal position.

 • While the appearance is similar 
to Graves syndrome in humans, 
extraocular myositis has no 
known association with hypo-
thyroidism or hyperthyroidism.1  

Diagnostic testing was recom-
mended because of the varied 
differential diagnoses, but the 
owners elected to treat with the 
presumptive diagnosis of extraoc-
ular myositis. Although considering 
differential diagnoses, mastica-
tory muscle myositis is also a focal 
inflammatory myopathy, but there 
are typically a few differences when 
these patients present clinically for 
ophthalmic and physical exami-
nations.2,3 Masticatory muscle 
myositis also results in exoph-
thalmos, but the third eyelid is typi-
cally elevated from swelling of the 
pterygoid muscle.1-3  

 • On physical examination, these 
dogs are predominantly young 
to middle-age large-breed 
dogs that present with fever, 
lethargy, weight loss, potential 
blindness, and restricted jaw 
movement from swelling of 
the masseter, temporal, and 
pterygoid muscles.1-3 

 • The masticatory muscles affected 
all contain type 2M myofibers, 

which can be identified with 
serology, allowing for diagnosis.1 

 • If the dogs present blind 
with this disease, it is from 
compression or tension on the 
optic nerve.1-3 

 • Other infectious causes that 
should be ruled out based on 
location are neosporosis, toxo-
plasmosis, leishmaniasis, and 
Lyme borreliosis.1 

The young dog in this case 
responded well to oral steroids 
starting at an immunosuppres-
sive dose, but because of signifi-
cant AEs, therapy was quickly 
tapered after resolution of 
ophthalmic changes. 
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Topicals such as pour-ons, shampoos 
and ointments, provide concentrated 
treatment for both focal and general-

ized skin problems while minimizing systemic 
adverse effects. Although there are many 
other antiparasitic, antimicrobial, otic, and 
ophthalmic topicals, this article focuses on 
ingredients available in the United States.

Cytology
With any dermatologic problem, cytology is 
the first step for ruling infectious agents in 
or out.1 Slides stained with Diff-Quick can 
identify bacteria and yeast.1 A trichogram, 
which is a direct examination of hairs, has 
some efficacy in diagnosing dermatophy-
tosis.2 Superficial or deep skin scrapings can 
detect mite infestations.3 In general, the more 
samples that can be obtained, the better the 
likelihood of making a diagnosis.4 The authors 
recommend sampling from at least 2 or 3 loca-
tions on a patient to improve sensitivity. These 
noninvasive, inexpensive diagnostics can 
sometimes make the diagnosis or discover the 
next step to a more expensive and more inva-
sive test. Veterinary technicians can be trained 
in obtaining and reading cytology to achieve 
efficiency in busy clinics. 

Infectious agents
Staphylococcus
The growing prevalence of methicillin-resis-
tant Staphylococcus species in companion 
animals necessitates judicious systemic 
antimicrobial use in veterinary medicine 
and emphasizes the need for topicals as 
sole-agent therapeutics for superficial and 
local pyodermas as frequently as possible.5 
Chlorhexidine 2% to 4% is effective for 
Staphylococcus and comes in multiple conve-
nient formulations, including shampoos, 
sprays, wipes, and mousses. For focal lesions, 
twice-daily application for 10 to 15 minutes of 
contact time would be ideal. For generalized 

lesions, bathing twice weekly with chlorhexi-
dine 4% shampoo has an efficacy similar to 
systemic amoxicillin-clavulanate administra-
tion.6 Because the turnover of skin takes about 
3 weeks, this study recommends the dura-
tion of topical treatment be similar to that of 
systemic antibiotics for superficial pyodermas: 
a minimum of three weeks, with one week 
beyond clinical resolution.5,7

Another effective treatment for superficial 
pyoderma is a 5.25% solution of bleach. It has 
been shown that the minimum bactericidal 
concentration (MBC) may require a 1:32 dilu-
tion (ie, ½ c bleach to 1 gal of water), although 
anecdotally a 1:50 dilution (ie, ⅛ cup bleach 
to 1 gallon of water) may still be clinically 
effective.9 The dilution loses stability after 
24 hours. There may be limited published 
clinical evidence in veterinary medicine.5 
Bleach is commonly used in human medi-
cine to decolonize or treat resistant bacterial 
skin infections.9,10

Povidone-iodine can be bactericidal, but 
it can also be drying and irritating and cause 
staining.1 Benzoyl peroxide can be effective by 
lowering the skin pH but can be drying.3 To 
attenuate the drying adverse effects of these 
ingredients, consider pairing with conditioners 
and/or emollients. Mupirocin ointment can be 
applied to focal infections. However, a concern 
for growing resistance has led some countries 
outside the United States to withhold it from 
veterinary medicine.3,5 Silver sulfadiazine 
cream can also help with focal infections, but 
may best target gram-negative bacteria.3 

Malassezia
Malassezia yeast dermatitis can be treated 
topically with twice-daily administra-
tion of combination shampoos containing 
2% chlorhexidine and 2% miconazole.11 Clinics 
may elect to carry only 3% chlorhexidine prod-
ucts for both bacterial and yeast dermatitis, 
although there is less evidence supporting this 
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as a sole agent compared with the micon-
azole-chlorhexidine combination.11 Lotions 
containing antifungal ingredients such as 
clotrimazole or miconazole administered 
twice daily may also be considered in focal 
infections.11

Demodex and Sarcoptes
In recent years, infestations by either 
Demodex and Sarcoptes mites have often 
been treated with the isoxazoline class, 
although none is labeled specifically for this 
indication.3 Many isoxazolines are oral, but 
in the United States there are topical spot-
ons of fluralaner for dogs and cats and of 
sarolaner for cats.

Benzoyl peroxide shampoos administered 
twice weekly can be an adjuvant treatment 
for demodicosis by effectively flushing out 
mites, but they can be drying.1 Weekly appli-
cation of a moxidectin/imidacloprid spot-on 
has demonstrated safety but also potentially 
lower efficacy.3

Amitraz dips are the only FDA-approved 
treatment for canine demodicosis (labeled 
every 14 days but perhaps more effective 
weekly), but their use is decreasing due to 
toxicity risks in both humans and animals.3

For cats, 2% lime sulfur dips once to twice 
weekly have been used for both Demodex 
cati and Demodex gatoi, but efficacy was a 
variable. The idea of bathing cats may be a 
nonstarter for many clients.3

Dermatophytosis
For dogs and cats, dipping in lime sulfur 
(8 oz diluted in 1 gal of water) twice weekly 
along with oral antifungal administration 
and environmental decontamination can 
be the fastest clinical resolution, in about 

three weeks.2 Lime sulfur must be left on 
for about an hour until dry and should 
not be rinsed off. There is a rotten-egg 
smell associated with this product, and 
animals with white coats in particular man 
be temporarily stained yellow following 
administration.2 Young or small animals 
are susceptible to hypothermia during the 
drying process, and ingestion may (rarely) 
lead to oral ulceration, pharyngitis or 
gastrointestinal upset.2

If lime sulfur is not available or owners 
request a different option, then biweekly 
use of a shampoo containing 2% miconazole 
and 2% chlorhexidine may be effective, 
but not to the same degree as lime sulfur. 
The topical should be combined with oral 
antifungal medications and environmental 
decontamination.2 Chlorhexidine as mono-
therapy is not effective for the treatment of 
ringworm.2 For focal lesions, clotrimazole 
and miconazole can be considered. But due 
to limited data on efficacy, they should not 
be used as sole therapy. There is limited in 
vitro evidence demonstrating some efficacy 
of shampoos containing other antifungals, 
such as climbazole, terbinafine, and keto-
conazole. Similarly, accelerated hydrogen 
peroxide formulated as a leave-on rinse may 
be a future adjuvant, but in vivo studies are 
needed to confirm safety and efficacy.2

Keratinization disorders
Disorders of the superficial layers of the 
skin, such as ichthyosis, sebaceous adenitis, 
or primary seborrhea, can cause the skin to 
be either too dry or too greasy, depending 
on the condition, resulting in a compro-
mised skin barrier function.1 Topicals used 
to address these problems are generally 
classified by their keratoplastic or kerato-
lytic effect. Keratoplastic activity restores 
normal rate of keratinocyte division and 
skin layer turnover, whereas keratolytic 
activity eliminates excessive layers of skin for 
scale removal. 

When degreasing is needed, once- to 
twice-weekly benzoyl peroxide shampoos 
are effective options.1 In the past, coal tar or 
selenium disulfide have been used, but they 
can cause a rebound increase in seborrhea 
and/or skin irritation when discontinued; 
both can be toxic to cats. Regardless of the 
topical of choice, long-haired dogs will need 
to be shaved to have appropriate shampoo 
contact with the skin.1

For disorders leading to excessive drying, 
emollients that soften and lubricate the 
skin or moisturizers that increase the 
water content of superficial skin layers are 
beneficial. These are also indicated following 
degreasing therapy to balance and restore 

the protective barriers of the skin. A wide 
range of ingredients, such as propylene 
glycol, mineral oil, lactic acid, urea, and 
glycerin, can carry out these functions.1 The 
authors’ first choice is 0.1% phytosphingo-
sine administered as a shampoo, mousse, 
and/or spray. Alternatively, spot-on products 
containing essential oils can be applied to 
the skin between the shoulder blades once 
a week for 2 months, then every 2 weeks for 
maintenance.

There is some evidence that topical 
polyunsaturated fatty acids, like omega-3 
and omega-6, may restore the skin’s barrier. 
However, they are typically an additional 
ingredient in some veterinary products, 
rather than the sole therapy for keratiniza-
tion disorders.12 Coconut oil may be popular 
among owners, either as a topical or oral 
supplement, but is not recommended 
because there is no scientific evidence 
to support its use and it can aggravate 
secondary infections.

Pruritus 
Clinicians should always address the under-
lying causes of pruritus, such as allergy 
or infection, but topicals may provide 
short-term relief to focal and mild lesions. 
For moderate-to-severe or multifocal-to-
generalized pruritus, oral anti-inflammatory 
doses of steroids are more appropriate.13 The 
chronic administration of topical steroids, 
like OTC hydrocortisone, or even such a soft 
steroid like mometasone furoate can lead to 
focal skin atrophy, hyperpigmentation, or 
delayed wound healing (if applied to trauma-
tized skin).13

Nonsteroidal agents, such as colloidal 
oatmeal or polyunsaturated fatty acids, have 
only mild efficacy in relieving pruritus.12,13 
They typically provide relief for 24 to 
48 hours, do not have any antimicrobial 
action, and should be offered only as adjunc-
tive therapy for anything beyond mild 
pruritus.12 Clinicians may consider offering 
oatmeal-based shampoos for long-term 
maintenance. Dogs with atopic dermatitis 
should be bathed once every other week 
with this shampoo, which will help remove 
environmental allergens and support skin 
barrier function.13

Instructing the owner
Efficacy of treatment largely depends on 
owner and patient compliance. Topical 
therapies can be more labor-intensive for 
owners and may not be feasible for some 
patients. Slow introduction and positive 
reinforcement is essential for any patient, 
but particularly for those with a history of 
anxiety or aggression. It is important to W
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for keratinization disorders.
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provide clear instructions and to trouble-
shoot if an owner is having difficulties 
with topicals. Here are some of the topics 
you should discuss with the pet owner 
about treatment. 

 • Contact time: Many topicals need to be 
left on the animal for 10 to 15 minutes 
before rinsing (chlorhexidine, benzoyl 
peroxide, bleach) or may require up 
to one hour to completely dry on the 
animal without rinsing (lime sulfur, 
amitraz). Animals will need to be moni-
tored during this time or even wear an 
Elizabethan collar to prevent licking. 

 • Staining: Bleach, benzoyl peroxide, or 
lime sulfur may permanently stain towels 
and furniture before drying. Similarly, 
chlorhexidine and lime sulfur may 
temporarily stain the patients’ fur.

 • Pet safety: Owners should be instructed 
to avoid the animal’s eyes and face while 
bathing or applying topicals. Lesions 
on the face should be treated only with 
a cotton ball or makeup pad soaked in 
lukewarm water to avoid burning or over-
heating the animal in warmer months or 
inducing hypothermia in colder months. 
Drying should be done only with fans or 
low-temperature hair dryers, as heated 
air may cause burns and/or inactivate 
some topicals like bleach.

A handout from your clinic may be helpful 
to walk a client through the preparations and 
supplies needed for bathing and the instruc-
tions for contact time, rinsing, and drying.

Conclusions
For many superficial dermatologic diseases, 
veterinarians have the unique advantage of 
practicing “external medicine” with topicals. 
If owners are willing to overcome the minor 
cost and increased time and labor required 
with topicals, their pets can benefit from a 
safe, inexpensive, and often effective sole or 
adjunctive treatment. 
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V eterinary practices are busier 
than ever, which is a good 
problem to have. But do you 
ever feel like you’re choosing 

between practicing high-quality medi-
cine and simply managing your case 
load? Advances like point-of-care testing 
and digital radiography can be lifesavers, 
because they expand your capabilities 
and improve efficiency. But when making 
these purchases, it’s important that your 
choices fit your practice’s needs and 
help you maintain the high clinical stan-
dards your clients and patients deserve. 

While veterinarians are busy juggling 
time management, patient care, and 
other aspects of practice, the demand 
for services can compete with the need 
to offer timely, affordable care. Artificial 
intelligence (AI) technology is just 
one example of how these goals can 
be pursued simultaneously. If you still 
think of AI as science fiction, you may 
be surprised to know that it’s already 
changing human medicine; and now, AI 
offers many of the same advantages 
to veterinarians. 

How can artificial intelligence 
change how you practice? 
Through AI platforms, computers can 
learn how to mimic human thought 
processes and cognitive functions, 
but with increased speed and learn-
ing capacity. Artificial intelligence 
has several subdisciplines, including 
machine learning, unsupervised learning, 
and deep learning. The versatility of AI 
makes it useful in a variety of medical 
disciplines. In human medicine, AI has 
already found applications in areas such 
as drug design, anesthesiology, cardiol-
ogy, radiology, oncology, and infectious 
disease management.  

In general veterinary practice, proto-
cols for vaccination, parasite prevention, 
and many aspects of wellness care 
are well-established. But, comparable 

models for treating sick or injured 
patients are less standardized. AI 
bridges this gap, by creating protocols 
and algorithms for the care of sick and 
injured patients. In doing so, AI brings 
advanced technology to veterinary 
practices. It also allows veterinarians to 
focus more on patient care, by providing 
reliable, consistent, transparent answers 
in a timely fashion to clinicians and pet 
owners. One exciting example of AI that’s 
helping veterinarians right now is a plat-
form called SignalPET. 

What is SignalPET?
SignalPET is a patented software plat-
form that uses machine learning and AI 
to examine and interpret radiographs. 
SignalPET’s advanced technology was 
created using the largest database of 
annotated veterinary radiographs in the 
world. It was developed to “think” as a 
clinician thinks when analyzing infor-
mation, distinguish normal radiographic 
anatomy from abnormal findings, and 
recognize 85% of common radiographic 
irregularities in dogs and cats. Most 
common causes of coughing, lame-
ness, vomiting and diarrhea are readily 
discerned and interpreted. SignalPET 
calculates vertebral heart score and can 
describe things like pulmonary patterns, 
bone fractures, and organomegaly.  
SignalPET also continuously expands 
its knowledge base, adds new tests, and 
continues learning. Every time a user 
takes a radiograph, SignalPET’s machine 
learning system improves, which helps 
veterinarians everywhere.  

Two other AI platforms that can help 
transform your practice capabilities are 
SignalRAY and SignalSMILE. is a radiology 
platform that detailed. Thorax, abdomen, 
and bone and joint panels are available in 
minutes, providing you and your clients 
with fast, accurate diagnostic results. 
We all know that dental radiology is an 
essential tool for detecting periodontal 

disease and other oral pathologies that 
can adversely affect your patients’ health. 
SignalSMILE expands your practice’s 
capabilities by rapidly identifying dental 
anomalies, and generating a client-facing 
report that informs pet owners about their 
pet’s oral health. This helps your veteri-
nary staff recommend the best follow up 
care for each patient.  

What are the main benefits of 
using AI on your radiographs?
Easy to use, and accessible: SignalPET 
doesn’t require any new software or 
hardware, and works with your current 
digital radiology equipment and work-
flow. It is available 24 hours a day, 365 
days a year and is accessible from any 
device and technical support is always 
available. It also integrates seamlessly 
with Keystone Omni’s platform, further 
streamlining radiographic capabilities. 

Streamlines workflows, which saves 
time: Radiology reviews take time. In 
some cases, results aren’t available 
for days. Artificial intelligence provides 
results within 10 minutes. This allows 
decisions to be made promptly, so 
treatment planning and other aspects 

Artificial Intelligence is revolutionizing 
veterinary medicine. Are you missing out?
By Karen Todd-Jenkins, VMD

How Might SignalPET 
enhance your practice?
a. Streamlining workflow
b. Improving diagnostic 

consistency
c. Preventing “tunnel vision”
d. Standardizing patient care
e. All of the above

To learn more and 
to get a 1-week free 
trial, visit signalpet.
com/dvm360.
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of patient care aren’t delayed. SignalPET’s reliable, point-of-care 
technology streamlines workflows for veterinary team members. 
It also means that pet owners get results quickly, so they can work 
with clinicians to make timely treatment choices for their pet. 

Optimizes your bottom line: SignalPET adds value for clients, 
which helps bond them to your practice. It’s affordable and easy 
to use, and its AI technology is less expensive than paying for 
radiology consultants to review images, which reduces the cost 
of patient care at your practice.

Offers a second set of eyes: Wouldn’t it be helpful to have a con-
sistent, objective, second set of eyes at your practice all day, every 
day, to support you and your staff when reviewing radiographs? 
SignalPET provides that, and more. For inexperienced clinicians or 
new graduates who need to build confidence reading radiographs, 
AI levels the playing field so that every radiograph receives an unbi-
ased analysis. Regardless of experience level, anyone can suffer 
from tunnel vision or subjectivity, overlook a subtle radiographic 
abnormality, feel rushed to review radiographs quickly, or simply 
become distracted by other events happening at the practice at 
any given moment. SignalPET addresses those challenges by con-
sistently and accurately reviewing every radiograph, every time.  

Recognizes anatomic variation: Any-one who’s ever taken radio-
graphs knows that the films aren’t always perfect. Sometimes 
patients move or aren’t positioned perfectly at the moment of 
exposure. Even “normal” anatomy has inherent variations (eg, nor-
mal chest radiographs for a Bulldog, cat, and Greyhound will look 
different). AI recognizes these normal variations when decipher-
ing radiographic images.   

SignalPET’s functionality facilitates identification of pathology 
and efficiently gets clinicians to the next step, which is deciding 
whether further diagnostics are warranted, and choosing how to 
best care for the patient. 

Decreases reliance on external radiographic review: Some veter-
inarians consult with board-certified radiologists to interpret films 
and suggest a path forward. Normally, the clinician chooses which 
radiographs are submitted for review, and which ones aren’t. While 
there’s still a role for this, AI can help mitigate the need for external 
consults, for a fraction of the cost, only $10/study. Following exam-
ination of radiographs, if a veterinarian still wants a consult and 
review with a radiologist, SignalPET allows them to easily share 
test results and images. Having SignalPET at your practice offers 
the best of both worlds: a point-of-care platform that consistently 
and objectively reviews every radiograph, and an option to consult 
with a radiologist when you decide it’s necessary.     

Provides a higher standard of care: By using SignalPET to read all 
the practice’s radiographs, every patient benefits from a higher 
standard of care. Instead of deciding which patients’ radiographs 
will be submitted for review by a radiologist and which ones 
won’t, offering the service to all pets ensures a complete review 
each time. This consistency promotes better patient care, while 
safeguarding against user subjectivity and clinician fatigue.  

SignalPET’s software also generates a client-friendly radiol-
ogy report that can be printed or emailed to pet owners for their 
medical records. This user-friendly report demonstrates the 
significance of the radiographic study, so the clients can see the 
value of what they paid for. This enhances customer engagement 
and satisfaction with the practice, which translates to increased 
compliance with your recommendations. 

So, how can you get started with SignalPET?
If you’re interested in seeing this AI radiology technology at 
your practice, SignalPET makes it easy for you. By signing up for 
a 1-week free trial, you can start getting your instant test results 
on all your x-rays and see the value first-hand.

The bottom line: What’s in your future?
In-house and point-of-care diagnostics have become common-
place at many veterinary practices. Twenty-five years ago, it was 
probably hard to believe how heavily clinicians would rely on these 
advances, which have become our new normal in many ways. In a 
similar way, AI has already been incorporated into human medicine, 
and it appears to be part of the future for veterinary practice, too.  

Today, AI is already helping veterinarians improve efficiency 
and consistency when performing radiographic studies. 

AI innovations like SignalPET and SMILE are already taking 
veterinary practices to the next level, and represent the future of 
the industry. What’s in your future? ■
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CASE: Henry (4 year-old, spayed, female, Domestic Shorthair)
Henry, a 4-year-old spayed female domestic shorthaired cat presented to 
the clinic limping. Her veterinarian says he initially couldn’t find anything 
wrong with her. After glancing at her x-rays, he gave Henry a steroid shot 
and sent her home with antibiotics. However, when he opened up SignalPET 
later, he saw that the system had identified a hairline fracture in her right 
rear leg and circled it, something he and his colleague had both missed. He 
called Henry’s owner and explained what was found. The precision of this 
tool allowed this pet to get the best possible care and provide transparent 
answers to the client.
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According to Portland, 
Oregon-based animal 
behaviorist Chris Pachel, 

DVM, DACVB, CABC, feline 
nuisance behaviors are normal 
behaviors that occur in problematic 
ways. “Cats have the potential to 
annoy people and sometimes pose 
a danger to themselves or others 
in the household,” he said during 
a lecture at the Fetch dvm360® 
virtual conference. But these behav-
ioral patterns commonly constitute 
feline frustration.

“They are not expressions of 
dominance or the result of vengeance 
or spite,” Pachel said. In fact, many 
nuisance behaviors stem from the 

cat’s environment. During his lecture, 
Pachel offered some helpful nuggets 
to consider when assessing a cat that 
is displaying nuisance behavior.

What are nuisance 
behaviors?
“Nuisance behaviors are not 
inherently pathological,” Pachel 
said. “They may be problematic, 
but they are not pathological.” He 
identified some common nuisance 
behaviors, such as scratching 
furniture, climbing onto counters, 
pouncing on family members, 
perceived hyperactivity, chewing 
and other destructive actions, 
excessive nocturnal activity 
and vocalization, and attention-
seeking behaviors. “This is not 
about cats trying to take over the 
world, or dominance, vengeance, 
payback, or spite. This is about 
cats being cats,” said Pachel.

Bring in the reinforcements
One of the major questions 
(see Ask yourself ) to address 
is whether the cat’s biological 
and behavioral needs are 
being met. If they are not, you 
can begin by recommending 
environmental enrichment 
strategies. Rearranging the 
home environment to the cat’s 
benefit is one way to reduce or 
eliminate the animal’s ability 
to rehearse the unwanted 
behavior, Pachel said.

When designing management 
strategies, Pachel said, arranging 
the environment in a way that is 
safe and allows everyone to live 
in harmony is the goal. For guid-
ance on the appropriate level 
of enrichment for an animal’s 
environment, he referred attendees 
to the 5 pillars of a healthy 
feline environment.

1. A safe place
2. Multiple and separated key 

resources (such as food, water, 
and designated areas for toileting, 
scratching, play, and resting 
or sleeping)

3. The opportunity for play and preda-
tory behavior

4. Positive, consistent, and predictable 
social interactions

5. An environment that respects the 
importance of [their] sense of smell

“As we really start to recognize 
how animals learn and how different 
fears and anxieties can manifest, 
it becomes a light bulb moment,” 
Pachel said. “When we know better, 
we do better.” 

REFERENCE
Ellis SLH, Rodan I, Carney HC, et al. AAFP 
and ISFM feline environmental needs guide-
lines. J Feline Med Surg. 2013;15(3):219-230. 
doi:10.1177/1098612X13477537

Bad kitty? Figuring out feline nuisance behaviors
Problematic behavior in cats can often be traced to something more than just 
naughtiness. Before offering clients recommendations to curtail the behavior, consider 
these potential factors.
By Kelsey Gustafson, Associate Editor

Ask yourself…
Before making recommenda-
tions to clients to curb their cats’ 
nuisance behaviors, ask yourself 
the following questions. The 
answers will help you begin to 
mold your assessment, so you 
can provide solutions that will 
benefit both the animal and 
the owner.
• Is the behavior normal for the 

animal or species?
• What interventions, if any, 

have been attempted to 
address the problem?

• What is reinforcing the 
behavior such that it 
continues or gets stronger?

• Does the owner have 
realistic expectations for 
improvement?

• Does the owner understand 
normal feline behavior?

• Does the owner have a basic 
understanding of learning 
theory and how to guide the 
process of behavior change?

• Does the owner or household 
have the ability to implement 
the necessary management 
and training plan?
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Dental disease has been on 

the rise for over a decade 

and is the most common 

disease a� ecting dogs and cats; 

76% of canines and 68% of felines.1

Additionally, the prevalence of this 

troubling condition increased by 

23.3% from 2006 to 2016. 1  

The problem? Only one-third of 

pet owners rely on their veterinarians 

for dental care.2 That means about 

two-thirds of clients are either 

trying to fi gure out dental care and 

some just aren’t complying with 

recommendations at all.

The gold standard of tooth 

brushing is daily, or even better, 

twice-daily. Sounds smart and 

intuitive? We brush our teeth at 

least twice daily — why not our 

dogs and cats? Some clients 

easily comply with this standard, 

but others argue that they simply 

aren’t interested in putting their 

fi ngers or hands inside their dogs’ 

or cats’ mouths. 

Fortunately, there’s a solution 

to tackling the above challenges: 

elevating your dental conversa-

tions with pet owners. That means 

not only discussing the importance 

of dental health care, but also 

presenting pet owners with easy-

to-use products with demonstrated 

dental health benefi ts. Bust fi rst, 

let’s take a look a plaque control.

A deep dive into 
plaque control 
An Ipsos poll of 1000 pet owners 

in Canada (602 cat owners and 

592 dog owners) conducted on 

behalf of Royal Canin compared 

teeth-brushing habits of pet 

owners for themselves versus that 

for their pets. The results revealed 

the following:

• Most cat owners (73%) reported 

they never brush their cat’s 

teeth. Only a grim 1% of them 

said they brushed their cats 

teeth more than once a day; 

3% reported they brushed their 

cat’s teeth just once a day or 

a few times a week. Cat owners 

over 55 years of age were more 

likely (79%) than those aged 

35 to 54 years (65%), or 18 to 

34 years (54%), to report that 

they had never brushed their 

cat’s teeth.3

• Dog owners appeared to be 

better at brushing teeth than 

cat owners are: less than 1 in 

10 owners reported brushing 

their dog’s teeth more than 

once a day (1%) or once a day 

(7%). Others reported brushing 

their dog’s teeth a few times 

a week (8%), once a week 

(10%), once a month (7%), or 

rarely (24%). Four in 10 (43%) 

dog owners reported never 

having brushed their pet’s 

teeth. Older dog owners were 

most likely (48%) to report never 

having brushed their cat’s 

teeth, compared with middle-

aged (36%) and younger 

(25%) owners.3

• Data also revealed that owners 

tend to use dental chews or 

nondietary products for cats to 

help improve their oral health 

than brushing their cat’s teeth.3

• Regarding dog dental chews 

or nondietary products to 

help improve oral health, 4 in 

10 owners said they used these 

products for their dog multiple 

times a day (11%) or once a day 

(27%). Others reported that they 

did so a few times a week (21%), 

once a week (13%), once a month 

(9%), rarely (9%), or never (8%).3

Boost client pet dental care compliance with 
practical solutions
Dental disease is one of the top conditions a�  icting dogs and cats alike. Find out how 
presenting clients with easy home dental care options makes all the di� erence.

By Jan Bellows, DVM, Dipl. AVDC, ABVP (canine and feline specialties) Overall, the habits of owners related 

to brushing their pet’s teeth did not align 

with their attitudes toward pet oral health. 

For example, 76% agreed (27% strongly/ 

49% somewhat) that they should brush their 

pet’s teeth to keep them healthy, while just 

25% disagreed (5% strongly/20% somewhat). 

Additionally, dog owners (83%) were more 

likely than cat owners (72%) to believe they 

should brush their pet’s teeth.3

Why easy-to-use 
products can improve 
owner compliance
When discussing the signifi cance of 

dental care with clients, it’s crucial that 

you emphasize the need for regular 

professional cleaning and consistent 

daily dental maintenance at home 

between visits. Additionally, present 

pet owners with practical home dental 

care options. 

Virbac C.E.T brand products are 

customizable, easy to use, and trusted 

by veterinarians. C.E.T’s FR3SH family 

of products target oral causes of bad 

breath and aid in digestion and include 

dental chews, water additives, specialized 

toothbrushes, fl avored toothpaste, 

and more.

CET’s multifunctional chews include 

the following:

• C.E.T VEGGIDENT FRESH: Canine tartar 

controls chews for digestive health

• C.E.T VEGGIDENT Flex: Canine tartar 

controls chews for joint health

• C.E.T VEGGIDENT Zen: Tartar controls 

chews to promote canine mental 

well-being

• CET HEXtra and CET Enzymatic: Premium 

oral hygiene chews for dogs. The unique 

abrasive cleaning action helps to clean 

mouths and freshen breath.

• CE.T. IntelliDent Cat Bites: Clean 

teeth, freshen breath, and support 

healthy gums.

Administering one C.E.T. chew a day is 

one of the easiest ways to reduce plaque 

and tartar. With C.E.T. AQUADENT FR3SH, 

a dental solution used with water, you can 

o� er pet owners another practical way to 

fi ght bad breath in their dogs and cats.

The takeaway
Changing the paradigm of pet dental 

disease is a team e� ort. In addition 

to emphasizing the need for annual 

professional oral hygiene visits for dental 

scaling, polishing, full-mouth intraoral 

radiographs, we must reinforce good dental 

health at home. That’s why presenting clients 

with simple, viable solutions is so crucial. 

To learn more about Virbac C.E.T brand 

products, visit us.virbac.com.
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Dental disease has been on 

the rise for over a decade 

and is the most common 

disease a� ecting dogs and cats; 

76% of canines and 68% of felines.1

Additionally, the prevalence of this 

troubling condition increased by 

23.3% from 2006 to 2016. 1  

The problem? Only one-third of 

pet owners rely on their veterinarians 

for dental care.2 That means about 

two-thirds of clients are either 

trying to fi gure out dental care and 

some just aren’t complying with 

recommendations at all.

The gold standard of tooth 

brushing is daily, or even better, 

twice-daily. Sounds smart and 

intuitive? We brush our teeth at 

least twice daily — why not our 

dogs and cats? Some clients 

easily comply with this standard, 

but others argue that they simply 

aren’t interested in putting their 

fi ngers or hands inside their dogs’ 

or cats’ mouths. 

Fortunately, there’s a solution 

to tackling the above challenges: 

elevating your dental conversa-

tions with pet owners. That means 

not only discussing the importance 

of dental health care, but also 

presenting pet owners with easy-

to-use products with demonstrated 

dental health benefi ts. Bust fi rst, 

let’s take a look a plaque control.

A deep dive into 
plaque control 
An Ipsos poll of 1000 pet owners 

in Canada (602 cat owners and 

592 dog owners) conducted on 

behalf of Royal Canin compared 

teeth-brushing habits of pet 

owners for themselves versus that 

for their pets. The results revealed 

the following:

• Most cat owners (73%) reported 

they never brush their cat’s 

teeth. Only a grim 1% of them 

said they brushed their cats 

teeth more than once a day; 

3% reported they brushed their 

cat’s teeth just once a day or 

a few times a week. Cat owners 

over 55 years of age were more 

likely (79%) than those aged 

35 to 54 years (65%), or 18 to 

34 years (54%), to report that 

they had never brushed their 

cat’s teeth.3

• Dog owners appeared to be 

better at brushing teeth than 

cat owners are: less than 1 in 

10 owners reported brushing 

their dog’s teeth more than 

once a day (1%) or once a day 

(7%). Others reported brushing 

their dog’s teeth a few times 

a week (8%), once a week 

(10%), once a month (7%), or 

rarely (24%). Four in 10 (43%) 

dog owners reported never 

having brushed their pet’s 

teeth. Older dog owners were 

most likely (48%) to report never 

having brushed their cat’s 

teeth, compared with middle-

aged (36%) and younger 

(25%) owners.3

• Data also revealed that owners 

tend to use dental chews or 

nondietary products for cats to 

help improve their oral health 

than brushing their cat’s teeth.3

• Regarding dog dental chews 

or nondietary products to 

help improve oral health, 4 in 

10 owners said they used these 

products for their dog multiple 

times a day (11%) or once a day 

(27%). Others reported that they 

did so a few times a week (21%), 

once a week (13%), once a month 

(9%), rarely (9%), or never (8%).3

Boost client pet dental care compliance with 
practical solutions
Dental disease is one of the top conditions a�  icting dogs and cats alike. Find out how 
presenting clients with easy home dental care options makes all the di� erence.

By Jan Bellows, DVM, Dipl. AVDC, ABVP (canine and feline specialties) Overall, the habits of owners related 

to brushing their pet’s teeth did not align 

with their attitudes toward pet oral health. 

For example, 76% agreed (27% strongly/ 

49% somewhat) that they should brush their 

pet’s teeth to keep them healthy, while just 

25% disagreed (5% strongly/20% somewhat). 

Additionally, dog owners (83%) were more 

likely than cat owners (72%) to believe they 

should brush their pet’s teeth.3

Why easy-to-use 
products can improve 
owner compliance
When discussing the signifi cance of 

dental care with clients, it’s crucial that 

you emphasize the need for regular 

professional cleaning and consistent 

daily dental maintenance at home 

between visits. Additionally, present 

pet owners with practical home dental 

care options. 

Virbac C.E.T brand products are 

customizable, easy to use, and trusted 

by veterinarians. C.E.T’s FR3SH family 

of products target oral causes of bad 

breath and aid in digestion and include 

dental chews, water additives, specialized 

toothbrushes, fl avored toothpaste, 

and more.

CET’s multifunctional chews include 

the following:

• C.E.T VEGGIDENT FRESH: Canine tartar 

controls chews for digestive health

• C.E.T VEGGIDENT Flex: Canine tartar 

controls chews for joint health

• C.E.T VEGGIDENT Zen: Tartar controls 

chews to promote canine mental 

well-being

• CET HEXtra and CET Enzymatic: Premium 

oral hygiene chews for dogs. The unique 

abrasive cleaning action helps to clean 

mouths and freshen breath.

• CE.T. IntelliDent Cat Bites: Clean 

teeth, freshen breath, and support 

healthy gums.

Administering one C.E.T. chew a day is 

one of the easiest ways to reduce plaque 

and tartar. With C.E.T. AQUADENT FR3SH, 

a dental solution used with water, you can 

o� er pet owners another practical way to 

fi ght bad breath in their dogs and cats.

The takeaway
Changing the paradigm of pet dental 

disease is a team e� ort. In addition 

to emphasizing the need for annual 

professional oral hygiene visits for dental 

scaling, polishing, full-mouth intraoral 

radiographs, we must reinforce good dental 

health at home. That’s why presenting clients 

with simple, viable solutions is so crucial. 

To learn more about Virbac C.E.T brand 

products, visit us.virbac.com.
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The dental operatory is an area 
with special equipment and 
facilities to perform dental 

diagnostics and treatment. Care and 
maintenance of the equipment and 
materials in this room are essential 
for successful dental procedures 
and safe delivery of anesthesia. This 
article focuses on getting consistent, 
accurate results from your anesthesia 
monitors and machines through 
careful inspection and maintenance. 
The second half of the “Y” is for… 
series will cover preventive care for 
your dental delivery system, hand-
pieces, dental surgical instruments, 
and intraoral imaging sensor(s). 

Anesthesia safety 
Anesthesia safety is probably the top 
concern on clients’ minds regarding 
dentistry. Your clients may think that 
because they are not anesthetized 
when they go to the dentist, why 
should their dog or cat need general 
anesthesia for a case of halitosis? The 
answer is “to thoroughly examine 
and treat (any) subgingival disease, 
which is not possible without anes-
thesia.” Safely performed, professional 
oral prevention, assessment, and 
treatment rely on choosing the right 
patient, the right anesthetic protocol, 
and proper monitoring during and 
after anesthesia. 

The monitor 
Purchasing the best anesthetic 
units and monitoring systems is 
not enough to ensure consistently 
positive experiences. Out of the box, 
monitors generally work flawlessly 
with large and bright electrocar-
diogram (ECG) tracings, loud and 

regular audible beeps, the pulse 
oximeter, and consistent measure-
ments of blood pressure and end 
tidal CO2. Sometimes, months after 
the purchase, you look up at the 
screen and can barely read the ECG, 
the CO2 end tidal volume alarm is 
constantly being triggered, and there 
is no evidence of blood pressure 
measurements. What is wrong with 
these units? Generally, the problem 
with the units is not the manufac-
turer. It is the way we maintain the 
peripheral attachments, and how 
we train our surgical assistants to 
perform anesthetic monitoring.

The monitor’s accessories are 
considered consumable items and, 
based on their direct contact with 
patients, are subject to wear and 
tear. They need to be replaced from 
time to time. This is a harsh reality 
for many who are used to paying 
for the highest quality equipment 
and expecting everything to work 
seamlessly without much addi-
tional effort or expense. How the 
accessories are cared for directly 
affects the frequency and expense 
of replacement.

For example, the rate at which we 
(at All Pets Dental) were replacing 
pulse oximeter sensors seemed 
exceedingly high. At $250 each, 
we needed to do better, and made 
sure that every staff member was 
trained and held responsible for their 
proper care. 

What we have learned:
 • We have learned the hard way 

to buy monitors manufactured 
in the United States. For 
us, buying cheaper 

monitors from overseas resulted 
in poor unit life span, inaccurate 
results, and impossible service. 
Tip: Buy from US manufacturers 
that ensure 3- to 5-day repair 
turnaround.

 • Much of the damage to handheld 
units came after the instruments 
were accidentally dropped on 
the floor. Consider options for 
mounting and protection and 
opt for table mounts and rubber 

covers. The cost of 1 repair could 
easily cover that expense. 

 • For us, the best approach to 
monitor responsibility and 
care was to designate the role 
of anesthesia unit and monitor 
equipment specialist to one of our 
technician assistants. In addition 
to meeting with and training all 
those who handle the monitors, 
the monitor equipment specialist 
(on a nonsurgical day) completes 

“Y” is for your dental operatory—you’ve got to take 
care of it, and it will take care of your patients
An expert in veterinary dentistry outlines the importance of caring for your 
machines and accessories to facilitate safe, effective dental procedures.
By Jan Bellows, DVM, DAVDC, DABVP, FAVD

Figure 1a. SpO2 tip-clip sensor. Not using the tension clip will cause the sen-
sor to fray where the lead meets the sensor. Using a sensor that is frayed 
can cause injury to the patient and possible burns to the area at which the 
sensor is applied. It also can cause inaccurate readings and dropped mea-
surements. This sensor is dirty with dried blood; daily cleaning is necessary. 

Figure 1b. Stationary table mount.

Figure 2. Training staff on the operation and care of each monitor.
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a weekly checklist to ensure that 
each unit is fully functioning. If 
a unit is not fully functioning, the 
specialist would bring this to the 
attention of the practice manager 
after calling the vendor for advice.

 • Because most practices have 
monitors from multiple suppliers, 
consider keeping additional 

peripherals, blood pressure cuffs, 
and repair items associated with 
a particular monitor together 
in a large transparent plastic 
container. Care should be taken 
to avoid any interchange of the 
accessories from one monitor 
to another unless they are 100% 
compatible. This is especially true 
for power supply/charging units. 
Even if the connector is compat-
ible, severe damage can occur with 
a power overload. (Figure 3)

Care and maintenance of 
peripheral accessories
Blood pressure cuffs
When the Velcro on the blood pres-
sure cuff is worn out, it is time for 
a replacement. Taping the cuff will 
yield inaccurate readings. In addition, 
pay close attention to how the blood 
pressure cuffs are stored after use. 
They should be disconnected from 
the unit and stored flat. Storing them 
on the unit often creates abnormal 
stress on plastic surfaces. 

⭑ Tips: 
 • Keep blood pressure cuffs clean by 

wiping with alcohol after each use. 

 • Replace cuffs if damaged, worn, or 
unable to be thoroughly cleaned 
or disinfected. Replace cuffs if the 
2 sides of Velcro do not properly 
adhere to each other—never tape 
a cuff. 

 • Be sure to follow manufac-
turer guidelines for cuff size 
and placement. 

 • Always use the cuffs provided by 
the manufacturer. 

 • Never place a cuff on the same 
limb as the Sp02 sensor or catheter.

CO2 sampling lines
A good rule of thumb: As soon as an 
occlusion alarm is triggered, replace 
the sampling line. If visible moisture 
is evident beyond the neoprene filter, 
hang the line to dry. Failure to do 
so would increase the chances that 
the moisture will reach the internal 
module and burn out the circuitry.

⭑ Tips:
 • Monitors equipped with side 

stream CO2 sample lines should be 
disconnected and the mouthpiece 
hung downward to dry.

 • Never force air through the line 
to expedite drying, because it can 
destroy the filter. Figure 6a: 

ECG leads and clips
Green or black buildup on copper 
clips can be part of normal oxidation 
that should be regularly cleaned, or 
it can mean your staff is mistakenly 
using ultrasound gel (acoustic gel) 
rather than electrode paste (conduc-
tive) to maintain good contact. 
Ultrasound gel will not only block the 
electrical signal but will also quickly 
degrade the clips. 

⭑ Tips:
 • Clean clips daily by gently wiping 

with alcohol or by using an instru-
ment brush. 

 • Never wind tightly to store, and 
never use ultrasound gel instead of 
electrode gel.

Pulse oximeter sensor
When the infrared light on the pulse 
oximeter sensor is intermittent, it is 
because the thin internal wires are 
usually frayed or are being pulled 

Figure 5. Noninvasive blood pressure cuff with hair on the Velcro, making it unable to hold continuous 
contact. This cuff is dirty and, even after being cleaned, remains discolored. In addition, the hose to this 
cuff is loose, causing it to have a possible air leak and deliver inaccurate measurements.

Figure 4. Transparent plastic containers to keep 
peripherals for each monitor separate.

Figure 3. Weekly monitor checklist. 
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apart at the junction, a precursor to 
complete sensor failure. Always have 
a spare pulse oximeter sensor. Having 
a working spare will also allow you to 
troubleshoot the parameter to elimi-
nate the possibility that the problem 
resides in the monitor itself. 

⭑ Tips: 
 • Wipe the sensor clean with alcohol 

daily; never use other cleaners 
that may damage plastic. Never 
wind tightly or pull clips off when 
changing them.

 • Be sure to unclip before moving 
the patient.

 • Use the tension clip on the cable 
to avoid damage to the patient’s 
skin and avoid fraying.

 • Avoid using the lingual sensor in 
the mouth during dental proce-
dures; tail sensors are ideal for use 
during dental procedures.

 • To avoid pressure damage, the 
sensor should be repositioned 
every 20 minutes.

Anesthesia machine
Similar to a pilot examining a plane 
and completing a checklist, consider 
adding an anesthesia unit checkup 
before the patient is anesthetized. 
A recently released monitor unit 
would have the checklist incorporated 
and allows a manual checkoff before 
monitoring commences. (Figure 9)

The leak test 
A leak test should be performed 
before every procedure. By verifying 
that there are no leaks in the machine, 
you allow the technician/doctor to 
administer the correct flow rate of 
oxygen and percentage of inhalant 
drug to the patient. Leaks are not only 
wasteful but can compromise the 
safety of the patient and staff. 

⭑ Tips: 
 • Perform a leak test between 

each procedure.
 • Replace the maintenance kit at 

least annually, including the black 

rubber tubing, domes, gaskets, 
flutter, and discs.

 • The rubber parts should be cleaned 
daily with mild soap and water.

Breathing bag and 
breathing circuit
The breathing bag and breathing 
circuit should be washed and hung 
to dry after each procedure. If a bag/
circuit is used for successive proce-
dures without being cleaned, infec-
tions can be passed between patients.

⭑ Tips: 
 • If a tear is evident in a bag or 

breathing circuit, that particular 
bag/circuit should be replaced. 

 • Taping the circuit or bag may 
continue to allow a leak in the 
system and waste oxygen and the 
inhalant drug.

CO2 absorber
CO2 absorbent granules are designed 
to “scrub” the expired gases of CO2, 
and the reaction causes the granular 
absorbent material to change color 
(bluish gray or purple) as a visual 
guide. The absorbent material can be 
depleted after a matter of hours, and 
will return almost to its original color 
overnight, a phenomenon known 
as regeneration. Depleted granules 
are hard to the touch and not easily 

crushed when pressed between the 
fingers, as compared to fresh absor-
bent. Channeling of gases may occur, 
leaving the visible granules against 
the sides of the canister fresh, while 
the gases pass through the expired 
granules toward the center, sending 
increased levels of CO2 back to 
the patient.

⭑ Tip:
 • Keep a log sheet next to the 

machine and replace the absorbent 
every 6 to 8 hours of use.

Vaporizer
To ensure the accuracy of anesthesia 
delivery, the vaporizer should be 
professionally serviced and certified 
on an annual basis by the manu-
facturer. Some companies have an 
exchange program through which 
they send you a reconditioned vapor-
izer in exchange for the one in current 
use. Failure to make this exchange 
could result in patients being too 
“light” (and waking up in midpro-
cedure) or too “deep,” which could 
compromise vital organs.

Handling the costs of 
quality maintenance 
On all our invoices, there is a line 
item for hourly anesthesia moni-
toring. This allows our practice to 
update and maintain our anesthesia 
and monitoring equipment and acces-
sories. Paying close attention to the 
care of your monitors makes sense for 
the patient, staff, and practice. 

The author thanks Andrew Schultz 
Jr (Midmark), Amanda Goetz and 
Eduardo Miranda (Digicare), and 
Jerry Maass (petMAP) for assisting 
in the preparation of and providing 
images for this article (Digicare 
and Midmark). 
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Figure 8. (left)Management of peripheral wires 
after use, and rolling stand with coiled wire 
storage (Digicare); (above) wires attached with 
wraps on lift table.

Figure 7. 
Electrocardiogram 
(ECG) clip damage 

secondary to excessive 
use without cleaning 

between patients and using 
alcohol instead of ECG gel, which 

causes faster corrosion of the metal. 
This clip is rusted and so is the spring, 

which can cause damage to the patient’s 
skin as well as inaccurate readings.

▲ Figure 6A. The sample line was damaged and 
then taped. This causes inaccurate measurements. 
The filter is yellow and dirty because of excessive 
moisture and use, which will cause inaccurate 
readings and occlusion in the sample line.

Figure 9. Check off list before anesthesia is commenced.

▲ Figure 6B. Close-up of filter damage.
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Caution: Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Description: SENTINEL® SPECTRUM® Chews are available in four strengths in color-coded packages for  
oral administration to dogs and puppies according to their weight. Each chewable flavored tablet is formulated 
to provide a minimum of 0.23 mg/pound (0.5mg/kg) of milbemycin oxime, 4.55 mg/pound (10mg/kg) of 
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80% A4 (C32H45NO7, MW 555.71) and 20% A3 (C31H43NO7, MW 541.68). Milbemycin oxime is classified as a 
macrocyclic anthelmintic.
Lufenuron is a benzoylphenylurea derivative with the following chemical composition:  N-[2,5-dichloro-4- 
(1,1,2,3,3,3,-hexafluoropropoxy)-phenyl-aminocarbonyl]-2,6-difluorobenzamide (C17H8CI2F8N2O3, MW 511.15). 
Benzoylphenylurea compounds, including lufenuron, are classified as insect development inhibitors (IDIs). 
Praziquantel is an isoquinolone anthelmintic with the chemical name 2-(Cyclohexylcarbonyl)-1,2,3,6,7,-11b- 
hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one. 
Indications: SENTINEL SPECTRUM Chews are indicated for the prevention of heartworm disease caused by 
Dirofilaria immitis; for the prevention and control of flea populations (Ctenocephalides felis); and for the treatment 
and control of adult roundworm (Toxocara canis, Toxascaris leonina), adult hookworm (Ancylostoma caninum), 
adult whipworm (Trichuris vulpis), and adult tapeworm (Dipylidium caninum, Taenia pisiformis, Echinococcus 
multilocularis and Echinococcus granulosus) infections in dogs and puppies two pounds of body weight or 
greater and six weeks of age and older.
Dosage and Administration: SENTINEL SPECTRUM Chews should be administerd orally, once every 
month, at the minimum dosage of 0.23 mg/lb (0.5 mg/kg) milbemycin oxime, 4.55 mg/lb (10 mg/kg) 
lufenuron, and 2.28 mg/lb (5 mg/kg) praziquantel. For heartworm prevention, give once monthly for at least  
6 months after exposure to mosquitoes (see EFFECTIVENESS).

Dosage Schedule

Body  
Weight

Milbemycin 
Oxime per  
chewable

Lufenuron 
per 

chewable

Praziquantel 
per  

chewable
Number of 
chewables

2 to 8 lbs. 2.3 mg 46 mg 22.8 mg One

8.1 to 25 lbs. 5.75 mg 115 mg 57 mg One

25.1 to 50 lbs. 11.5 mg 230 mg 114 mg One

50.1 to 100 lbs. 23.0 mg 460 mg 228 mg One

Over 100 lbs. Administer the appropriate combination of chewables

To ensure adequate absorption, always administer SENTINEL SPECTRUM Chews to dogs immediately after or 
in conjunction with a normal meal.
SENTINEL SPECTRUM Chews may be offered to the dog by hand or added to a small amount of dog food.  
The chewables should be administered in a manner that encourages the dog to chew, rather than to swallow 
without chewing. Chewables may be broken into pieces and fed to dogs that normally swallow treats whole. 
Care should be taken that the dog consumes the complete dose, and treated animals should be observed a few 
minutes after administration to ensure that no part of the dose is lost or rejected. If it is suspected that any of 
the dose has been lost, redosing is recommended.
Heartworm Prevention: SENTINEL SPECTRUM Chews should be administered at monthly intervals 
beginning within one month of the dog’s first seasonal exposure to mosquitoes and continuing until at least  
6 months after the dog’s last seasonal exposure (see EFFECTIVENESS). SENTINEL SPECTRUM Chews may 
be administered year-round without interruption. When switching from another heartworm preventative product 
to SENTINEL SPECTRUM Chews, the first dose of SENTINEL SPECTRUM Chews should be given within a 
month of the last dose of the former product.
Flea Treatment and Prevention: Treatment with SENTINEL SPECTRUM Chews may begin at any time of the 
year, preferably starting one month before fleas become active and continuing monthly through the end of flea 
season. In areas where fleas are common year-round, monthly treatment with SENTINEL SPECTRUM Chews 
should continue the entire year without interruption.
To minimize the likelihood of flea reinfestation, it is important to treat all animals within a household with an 
approved flea protection product, as necessary.
Intestinal Nematode and Cestode Treatment and Control: Dogs may be exposed to and can become 
infected with roundworms, whipworms, hookworms, and tapeworms throughout the year, regardless of season 
or climate. Clients should be advised of appropriate measures to prevent reinfection of their dog with intestinal 
parasites. Because the prepatent period for E. multilocularis may be as short as 26 days, dogs treated at the 
labeled monthly intervals may become reinfected and shed eggs between treatments.
Contraindications: There are no known contraindications to the use of SENTINEL SPECTRUM Chews.
Warnings: Not for use in humans. Keep this and all drugs out of the reach of children.
Precautions: Treatment with fewer than 6 monthly doses after the last exposure to mosquitoes may not 
provide complete heartworm prevention (see EFFECTIVENESS).
Prior to administration of SENTINEL SPECTRUM Chews, dogs should be tested for existing heartworm 
infections. At the discretion of the veterinarian, infected dogs should be treated to remove adult heartworms. 
SENTINEL SPECTRUM Chews are not effective against adult D. immitis.
Mild, transient hypersensitivity reactions, such as labored breathing, vomiting, hypersalivation, and lethargy 
have been noted in some dogs treated with milbemycin oxime carrying a high number of circulating 
microfilariae. These reactions are presumably caused by release of protein from dead or dying microfilariae.
Do not use in puppies less than six weeks of age.
Do not use in dogs or puppies less than two pounds of body weight.
The safety of SENTINEL® SPECTRUM® Chews has not been evaluated in dogs used for breeding or in lactating 
females. Studies have been performed with milbemycin oxime and lufenuron alone (see ANIMAL SAFETY).
Adverse Reactions: The following adverse reactions have been reported in dogs after administration of 
milbemycin oxime, lufenuron, or praziquantel: vomiting, depression/lethargy, pruritus, urticaria, diarrhea, 
anorexia, skin congestion, ataxia, convulsions, salivation, and weakness.
To report suspected adverse drug events, contact Merck Animal Health at 1-800-224-5381. For additional  
information about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS  
or http://www.fda.gov/reportanimalae. 
For technical assistance, call Merck Animal Health at 1-800-224-5318.
Information for Owner or Person Treating Animal: Echinococcus multilocularis and Echinococcus 
granulosus are tapeworms found in wild canids and domestic dogs. E. multilocularis and E. granulosus can 

infect humans and cause serious disease (alveolar hydatid disease and hydatid disease, respectively). Owners  
of dogs living in areas where E. multilocularis or E. granulosus are endemic should be instructed on how  
to minimize their risk of exposure to these parasites, as well as their dog’s risk of exposure. Although  
SENTINEL SPECTRUM Chews were 100% effective in laboratory studies in dogs against E. multilocularis and 
E. granulosus, no studies have been conducted to show that the use of this product will decrease the incidence 
of alveolar hydatid disease or hydatid disease in humans. Because the prepatent period for E. multilocularis may 
be as short as 26 days, dogs treated at the labeled monthly intervals may become reinfected and shed  
eggs between treatments.       
Effectiveness 
Heartworm Prevention: In a well-controlled laboratory study, SENTINEL SPECTRUM Chews (milbemycin 
oxime, lufenuron, praziquantel) were 100% effective against induced heartworm infections when administered 
once monthly for 6 consecutive months. In well-controlled laboratory studies, neither one dose nor two  
consecutive doses of SENTINEL SPECTRUM Chews provided 100% effectiveness against induced heartworm 
infections.
Intestinal Nematodes and Cestodes Treatment and Control: Elimination of the adult stage of hookworm 
(Ancylostoma caninum), roundworm (Toxacara canis, Toxascaris leonina), whipworm (Trichuris vulpis) and 
tapeworm (Dipylidium caninum, Echinococcus multilocularis, Echinococcus granulosus, Taenia pisiformis) 
infections in dogs was demonstrated in well-controlled laboratory studies.
Flea Prevention and Control: In well-controlled studies, SENTINEL SPECTRUM Chews were effective  
in preventing flea eggs from hatching, thus providing control of the development of flea populations 
(Ctenocephalides felis).
Palatability: In a field study of 117 dogs offered SENTINEL SPECTRUM Chews, 113 dogs (96.6%) accepted 
the product when offered from the hand as if a treat, 2 dogs (1.7%) accepted it from the bowl with food, 1 dog 
(0.9%) accepted it when it was placed in the dog’s mouth, and 1 dog (0.9%) refused it.
Animal Safety: In a margin of safety study, 40 ten-week-old puppies (10 per group) were administered either 
a sham dose (0X) or doses of 1, 3, or 5X the maximum exposure dose of SENTINEL SPECTRUM Chews once 
every two weeks for a total of seven treatments. Transient ataxia, lethargy, tremors, and salivation were seen in 
the 3X and 5X groups following each of the seven doses. Lethargy and ataxia were occasionally reported in 
sham-dosed (0X) and 1X dogs. Tremors were observed twice post-treatment in the 1X treatment group. 
Vomiting was seen in all treatment groups but at a higher incidence in the 3X and 5X groups. At the 5X dose, 
shallow breathing was noted in two dogs and one dog was unable to stand following two different doses. All 
clinical signs resolved within 24 hours.
In a second margin of safety study, 64 six-week-old puppies (16 per group) were dosed with either a sham (0X) 
or 1, 3, or 5X the maximum exposure dose of SENTINEL SPECTRUM Chews on days 1, 15, 29, and 43. A dose 
dependent increase in ataxia, decreased activity, tremors, and salivation was seen within 24 hours of treatment. 
Splayed hind limbs were observed once in one dog in the 5X treatment group. Vomiting was observed in the  
5X treatment group.
For  SENTINEL SPECTRUM Chews, the maximum exposure based on product dosing is 2.5 mg/kg for 
milbemycin oxime, 50.7 mg/kg for lufenuron and 25.1 mg/kg for praziquantel, which is higher than the 
minimum effective dose used in the safety studies for milbemycin oxime and lufenuron (see below). 
Milbemycin Oxime: Two studies were conducted in heartworm-infected dogs treated with milbemycin  
oxime. Mild, transient hypersensitivity reactions were observed in dogs with high microfilariae counts  
(see PRECAUTIONS). 
Safety studies in pregnant dogs demonstrated that doses of 0.6X the maximum exposure dose of SENTINEL 
SPECTRUM Chews, (1.5 mg/kg of milbemycin oxime), administered daily from mating through weaning, 
resulted in measurable concentrations of milbemycin oxime in milk. Puppies nursing these females 
demonstrated milbemycin oxime-related effects (depression, decreased activity, diarrhea, dehydration, nasal 
discharge). A subsequent study, which evaluated the daily administration of 0.6X the maximum exposure dose 
of SENTINEL SPECTRUM Chews, from mating until one week before weaning, demonstrated no effects on the 
pregnant females or their litters. A study, in which pregnant females were dosed once, at 0.6X maximum 
exposure dose of SENTINEL SPECTRUM Chews before, on the day of, or shortly after whelping, resulted in  
no effects on the puppies.
Some nursing puppies, at 2, 4, and 6 weeks of age, administered oral doses of 9.6 mg/kg milbemycin oxime 
(3.8X the maximum exposure dose of SENTINEL SPECTRUM Chews) exhibited tremors, vocalization, and 
ataxia. These effects were all transient and puppies returned to normal within 24 to 48 hours. No effects were 
observed in puppies administered 0.5 mg/kg milbemycin oxime (minimum label dose). 
A rising-dose safety study conducted in rough-coated Collies resulted in ataxia, pyrexia, and periodic 
recumbency in one of fourteen dogs administered milbemycin oxime at 12.5 mg/kg (5X the maximum exposure 
dose of SENTINEL SPECTRUM Chews). Prior to receiving the 12.5 mg/kg dose on day 56 of the study, all 
animals had undergone a dosing regimen consisting of 2.5 mg/kg milbemycin oxime on day 0, followed by  
5.0 mg/kg on day 14, and 10.0 mg/kg on day 32. No adverse reactions were observed in any of the Collies 
treated with doses less than 12.5 mg/kg.
Lufenuron: In a ten-month study, doses of lufenuron up to 2X the maximum exposure dose of SENTINEL  
SPECTRUM Chews (10 mg/kg) caused no overt toxicity. A single dose of 200 mg/kg had no marked effect on 
adult dogs, but caused decreased activity and reduced appetite in eight-week-old puppies. Lufenuron tablets 
were evaluated with concurrent administration of flea adulticides containing carbaryl, permethrin, chlorpyriphos, 
and cythioate. No toxicty resulted from these combinations. Lufenuron tablets did not cause cholinesterase 
inhibition nor did they enhance cholinesterase inhibition caused by exposure to organophoshphates. 
Two laboratory and two well-controlled field studies were conducted to evaluate reproductive safety of lufenuron 
tablets in breeding dogs. In one of the laboratory studies, in which lufenuron was administered to Beagle dogs 
as three divided doses, equivalent to 17.8X the maximum exposure dose of SENTINEL SPECTRUM Chews  
(10 mg/kg), the ratio of gravid females to females mated was 8/8 or 100% in the control group and 6/9 or 67% 
in the lufenuron-treated group. The mean number of pups per litter was two animals higher in the lufenuron 
versus control groups and mean birth weights of pups from treated females in this study was lower than control 
groups. These pups grew at a similar rate to the control pups. The incidence of nasal discharge, pulmonary 
congestion, diarrhea/dehydration, and sluggishness was higher in the lufenuron-treated pup group than in the 
control pup group. The incidence of these signs was transient and decreasing by the end of lactation.
Results from three additional reproductive safety studies, one laboratory and two field studies, evaluating eleven  
breeds of dogs, did not demonstrate any adverse findings for the reproductive parameters measured, including 
fertility, pup birth weights, and pup clinical signs, after administration of lufenuron up to 1X the maximum 
exposure dose of SENTINEL SPECTRUM Chews. The average milk: blood concentration ratio was approximately 
60 (i.e. 60X higher drug concentrations in the milk compared to drug levels in the blood of treated females). 
Nursing puppies averaged 8-9 times higher blood concentrations of lufenuron compared to their dams.
Storage Information: Store in a dry place at controlled room temperature, between 59° and 77°F (15-25°C).
How Supplied: SENTINEL SPECTRUM Chews are available in four strengths, formulated according to the 
weight of the dog. Each strength is available in color-coded packages of six chewable tablets each.
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Pharmacists are well-educated profes-
sionals who play an important role in 
the health care team on the human 

side. However, many pharmacists are not 
equipped with the veterinary-specific phar-
macology training to fill the same role in the 
animal space. As discussed in our previous 
article, increasing numbers of veterinary 
prescriptions are being filled at human 
pharmacies. This has led to the recognition 
of many serious errors that have occurred.1 
These errors are preventable with improved 
education of the pharmacy team and 
pet owners.

Limited awareness of 
toxic ingredients
Veterinarians are well aware of toxins that 
may be found in human medications. Not 

surprisingly, pet owners and pharmacists 
lack the same level of awareness.2,3 A 2017 
study of North Carolina pharmacists found 
that only 60% of substances (15 out of 
25) were correctly identified as toxic or 
nontoxic.2 This level of awareness was only 
slightly higher than that of the general pet 
owner population, which correctly identified 
13 of 25 potential toxins (52%) as toxic or 
nontoxic in a separate survey.3 Twenty-four 
of the 25 items assessed in both surveys were 
identical and the one item that differed was 
nontoxic (tomatoes in the pharmacist survey 
and molasses in the pet owner survey). 

Two toxins that are especially worrisome 
are xylitol and acetaminophen. Pharmacists 
were not aware of the toxicity of xylitol, 
and although many were aware of poten-
tial acetaminophen toxicity, they were not 

familiar with species-specific differences 
between dogs and cats.2 One strategy to 
reduce the risk of inclusion of toxic ingre-
dients in medications dispensed to pets is 
to provide an information sheet to local 
pharmacists regarding common pet toxins 
and the species that they affect. The same 
information could be posted in your clinic to 
help increase awareness among pet owners 
of these toxins.

Xylitol, an artificial sweetener, is known 
to be found in many human medications 
and food products. Most veterinarians are 
highly aware of the presence of xylitol in 
most gabapentin suspensions, but there may 
be less awareness of its presence in chewable 
and orally disintegrating tablets. Although 
awareness of this life-threatening toxin in 
dogs is growing among pet owners, many 

Pharmacy relations 101: Common sources 
of error and prevention strategies, part 2
Serious prescription errors have been reported when pet prescriptions are 
filled at community pharmacies. Awareness of why these errors might occur 
and strategies for prevention will help protect patient health and improve 
working relationships between veterinarians and community pharmacists.
By Kate Boatright, VMD; and Lauren Forsythe, PharmD, DICVP
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may not be aware of its potential presence in 
medications. Some pet blogs, in an attempt 
to increase awareness, have covered stories 
of dogs that have died after receiving medi-
cation containing xylitol.

It is essential that veterinarians note 
on prescriptions for oral suspensions and 
orally disintegrating or chewable tablets 
that the product “must not contain xylitol 
due to toxicity in dogs.” If your clinic uses 
a computerized prescription template, 
consider customizing it to include this 
information on every printed prescription so 
the information is not inadvertently missed 
during a busy day.

Acetaminophen or other ingredients like 
homatropine are often found in combination 
products with opioids. These ingredients 
are often added to decrease the diversion 
potential, and in some cases, such as with 
codeine, adding acetaminophen brings it 
from a Schedule II to a Schedule III drug. 

However, if a veterinarian is scripting 
out hydrocodone or codeine, they are 
often looking for the pure opioid product. 
Dispensing of the combination product 
would not be a legal substitution but has 
been reported. By writing “no substitutions” 
on the script, you can minimize the chances 
of this happening.

Inappropriate recommendation 
of OTC medications
Pharmacists can legally recommend OTC 
medications to human patients for their 
labeled uses. Because the use of human OTC 
medications in animals is extralabel drug 
use, pharmacists should not make recom-
mendations, although this does happen. 
Recommendation of an OTC nonsteroidal 
anti-inflammatory drug or acetaminophen 
for an animal is one of the largest concerns, 
but other OTC products have the potential 
to be toxic (ie, antihistamines in combina-
tion with a decongestant such as phenyleph-
rine) or contain toxic ingredients (ie, xylitol).

For instance, if a concerned pet owner 
approaches the pharmacy counter on 
a Sunday morning when their veterinary 
office is closed and asks what they can give 
their small dog, who is limping after jumping 
off the bed, to keep it comfortable until 
the vet opens, a well-meaning pharmacist 
might equate a small dog to a human infant 
and recommend ibuprofen (Children’s 
Motrin), unaware of the serious toxicity of 
this medication.

Because all OTC human medications 
are extralabel, it is best practice to treat 
them like prescription medications for your 
patients. Provide pet owners with a written 
prescription for any OTC medications. 

Advise them that the script is to ensure they 
get the appropriate product. For instance, 
you may intend for your client to purchase 
dimenhydrinate when you recommend 
Dramamine, but there are multiple formula-
tions available. In some, the active ingredient 
is meclizine. Although this is nontoxic, it 
won’t necessarily provide the same effects.

Veterinary teams should educate pet 
owners that OTC medications should never 
be used without first checking with the 
veterinarian. Encourage pharmacists to refer 
all client questions regarding use of OTC 
medications in their pets to the veterinarian. 
Introducing yourself to local pharmacists 
and providing contact information for basic 
questions can be a helpful step in improving 
interprofessional relationships.

Insulin and insulin syringes
A specific subset of the dosing and 
dispensing errors discussed previously 
is changes to insulin type or mistakes in 
insulin syringes. There are several types 
of insulin prescribed for use in pets, both 
on-label (Vetsulin and ProZinc, U-40) and 
extralabel (NPH insulin, insulin glargine, 
and insulin detemir, U-100). Veterinarians 
carefully select insulin based on the species 
they are treating, size of the pet, and client 
financial concerns. 

Pharmacists have been known to suggest 
substitution of a less expensive insulin to 
help clients with financial concerns. This 
can result in a poor response to therapy 
and even lead to a patient progressing into 
diabetic ketoacidosis.1 Writing “no substi-
tutions” on the script can help to prevent 
this, but with some insulins being available 
OTC for humans, it can become difficult to 
control what insulin a client purchases at 
the pharmacy. 

Because U-40 insulins are only labeled 
for animal patients, many pharmacists are 
unaware that this insulin concentration 
exists. Therefore, when it comes to insulin 
syringes, many pharmacists are not aware 
of the difference between U-40 and U-100 
syringes.4 The misuse of syringes can result 
in under- or overdosing of patients. Even if 
a client is supposed to use U-100 syringes, 
there are a variety of syringe sizes and needle 
sizes available at the pharmacy. Not all 
syringes contain half-unit markings, which 
can be important for small patients who 
need very fine dosing adjustments. When 
writing a prescription for insulin syringes, 
specify the concentration of the syringe 
(U-40 or U-100), total volume, and needle 
parameters (length and gauge). 

Client education is an essential part of 
preventing errors with insulin and syringes. 

It is essential that veterinarians 
note on prescriptions for 
oral suspensions and orally 
disintegrating or chewable tablets 
that the product “must not contain 
xylitol due to toxicity in dogs.”
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Veterinarians should discuss the 
cost of insulin with their clients 
prior to starting treatment to 
prevent surprises when they arrive 
at the pharmacy. Clients should be 
educated on insulin administration, 
storage and handling, and syringe 
types before leaving the office. It 
can be beneficial to show a client 
both a U-40 and a U-100 insulin 
syringe and explain the differences 
and why it’s important that the 
correct one be used. If a veterinary-
specific (U-40) product is being 
dispensed, teach clients that 
insulin and syringes should only 
be purchased through a veterinary 
office. Finally, encourage clients to 
bring syringes and insulin products 
to recheck appointments to verify 
that they are using the intended 
product and syringes.

What to do when 
errors occur
Unfortunately, despite our best 
efforts, errors do sometimes occur. 
In these cases, several steps should 
be taken:

 • First, contact the pharmacy to 
advise them of the problem. 
Only by making the pharmacy 
staff aware of the issue can you 
help to prevent a repeat of the 
same error. 

 • Second, report the error to the 
AVMA, which collects data on 
pharmacy complaints: www.
avma.org/sites/default/files/
resources/complaint_form.pdf 

 • Third, report serious errors to 
the state pharmacy board.

Conclusion
Ultimately, prevention of errors 
comes down to clear commu-
nication with pharmacists and 
clients. While it may seem time-
consuming to have these conver-
sations, the reduction of errors 
leading to patient compromise, 
upset clients, and a frustrated 
veterinary team is invaluable. 
Leverage your support staff to 
provide client education during 
your office visits and make use of 
written discharge instructions. 

We encourage you to take 
time to build a relationship with 
local pharmacists and establish 
yourself as an expert. We are all 
professionals who want the best 

possible outcome for our patients 
and can learn from one another. 
The time you spend now reaching 
out to pharmacies will ulti-
mately save the time you would 
have spent correcting errors in 
the future. 
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In the past year and a half, the veterinary industry, 
like the rest of the world has had to quickly 
adapt to a “new normal”. From masking, social 

distancing, curbside care, ever-evolving team and 
client communication to a signifi cantly increased 
caseload—it has been quite the whirlwind, to say 
the least. But the profession came out on top and 
continues to provide a high quality of care to pets 
and customer service to the owners they adore.

We gathered 7 veterinary professionals in 
a (virtual) room to have a robust conversation, 
sponsored by Nationwide® and moderated by our 
chief veterinary offi cer Adam Christman, DVM, 
MBA, about how client-based communication 
has evolved during the COVID-19 pandemic. Our 
guests ranged from veterinarians and technicians 
to consultants, well-being and leadership coaches, 
and directors of communication.

This diverse panel of veterinary professionals 
provided insight on how they’ve adjusted to the 
drastic and new protocols during the pandemic 
including curbside care and why and how they’ve 
started implementing telemedicine and other 
innovative technology to help their practices run 
more effi ciently. If you want to learn more about 
how the pandemic has shaped the veterinary 
industry and how to help your practice thrive during 
these unprecedented times, keep reading!

How has the pandemic impacted 
client communication? 
How it changed the way 
you practice medicine?

Tai Ogg, DVM, MPH: So, it’s been an interesting 
experience especially with the very severely 
increased caseload across the board. And it 
doesn’t matter whether it’s general practice, 
emergency medicine, or urgent care, everybody 
was seeing a pretty signifi cantly increased 
caseload. Communication defi nitely became even 
more important, especially for owners who weren’t 
allowed to come into the building. It’s hard when 
you have to read between the lines to fi nd out 
what’s going on.

Patricia Leff, DVM, MS: We are completely 
curbside. And I feel like being able to turn over 
appointments has also been harder because it’s 

a lot more back and forth. Initially, we were doing 
things by the phone completely. About a month 
into the pandemic, I had to go out to cars and have 
that human interaction because I think we were 
having fewer communication issues when we 
could have a face-to-face communication even 
though we were masked. I think being able to see 
their body language is really important for sure.

Charles D. McMillan, DVM: I believe now 
over-communication is more important. I think 
something is lost when you can’t see the client. 
Since the pandemic, unfortunately, there have been 
patients that I have seen from their fi rst puppy 
vaccines to their maturation without ever meeting 
me their owners face-to-face. I think in this time, 
trust is even more fragile. Over-communicating 
is very important because owners who are 
accustomed to accompanying their pets inside are 
now forced to adjust to handing them off. Because 
of this, I fi nd myself over-communicating with 
them. Sometimes I take pictures so that they can 
feel that they are part of that process.

Stephanie Onken: I know for our member clinics 
who did not adapt their communication strategies 
right away, they really struggled with keeping up with 
demand but managing their burnout too. So, there 
is a lot of self-care that needed to happen. All of our 
member clinics with curbside, whether they stayed 
curbside during the entire time was up to question. 
But if they didn’t adapt their communication 
strategies to not only service their team but service 
their clients, their burnout was incredible.

Kristina Guldbrand, CVT, BS, ACC: The teams 
that I work with obviously are very dedicated to 
having a good team dynamic. They were like, we’ve 
got to work on our communication, internally 
and with clients, and develop new skills that we 
probably never had before. But what I think that 
they are seeing is that all that work they did in 
the beginning is now paying off. And when we get 
back to normal, they are actually going to have 
a stronger team and know how to get through 
some diffi cult times. They will  build better bonds 
and better relationships with their team members 
because they put in the work in the beginning. 
And the people who potentially didn’t put that 
work in maybe now are realizing communication 
is something that everybody should be invested in. 
It’s never too late to develop those skills.

‘A whole new world’: 
NAVIGATING THE PANDEMIC ERA 

IN VETERINARY MEDICINE 
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Brad Marconyak, CVT, CVPM: What I’m 
fi nding out is that not only are they [teams] 
having to communicate with the clients 
on the phone, but staff communication 
internally has become more challenging 
with people running around. In the beginning, 
so many clinics were doing shift work 
because if somebody got potentially 
exposed, they didn’t want to have to close 
the clinic. So, they were running half teams. 
And ironically, probably 6 months into it, 
many hospitals were talking about how 
they found out who their true strong team 
members were, and how they can truly 
run effi ciently because they’ve started 
communicating better.

What are some workfl ow 
barriers that your hospital/
team has experienced? 
How did you combat them?

Onken: So the VHA being an association, 
we had the opportunity to be nimble and 
support our members when they were 
running around like chickens with their 
heads cut off, trying to protect themselves 
and their families, and their teams, and their 
patients. We reached out and partnered with 
companies like PawsTime, like Virtuwoof, 
like PetPro Connect, and really brought 
these technologies to the clinic and said, 
“Hey, we’ve done the research, we’ve done 
the vetting, we’ve got you a discount. Use 
this, and here’s how we’re going to help you 
utilize it.” One of the biggest complaints 
we’ve heard from our members was that they 
couldn’t keep up with the phone calls. Their 
phone lines were ringing off the hook.

Guldbrand: From the software side, one of 
the things I love about the PIMS software 
we work with is that we created a kiosk that 
people can fi ll out through a link online, so 
people could fi ll out their intake form from 
a link that they get texted to their phone. And 
during the pandemic, we really pushed hard 
to make sure we gave them as many features, 
like universal inbox. So the offi ce can text the 
client from their patient chart, and the client 
can email them back if they want to, and kind 
of creating that ease of communication.

Ogg: I have defi nitely seen practices where 
maybe they weren’t utilizing staff quite 
to their full potential. But now because of 
curbside, if you’re not effi cient you just can’t 
make it through the day. They have started to 
push their staff to fi ll certain roles, whether 
they’re assigned to a certain task for the day, 

or however it works, and it’s nice to see more 
hospitals actually utilizing their staff. I think 
it makes the staff a lot happier, it makes 
them feel like they’re a lot less burned out.

Marcus Dela Cruz, DVM: So one thing that 
our hospital did that I thought was really cool 
—and we’re seeing more—is using QR codes. 
So in California, there’s a law that every drug 
that is sent home that’s an oral medication, 
the client has to be asked if they would like 
a consult on it, decline it, or accept it. And 
if they want a consult, basically what we’ve 
done is we put the QR code on the bottle that 
we send it home so that they can scan it. 
It links directly to a Plumb’s link that has all 
the adverse events listed of that drug. That’s 
been kind of cool. It’s something I never 
thought I would see, but the pandemic has 
really forced us into it. During my initial 
couple of months, my mentor was like, 
“You are terrible on the phone. You’re fl at. 
It doesn’t come across. Every client you call 
thinks that their dog’s going to die because 
you’re just so fl at.” So this whole transition 
has been really a big game changer for me. 

Are you seeing a greater 
conversation of “I wish I had 
the money and am worried 
I have to put my pet down? "

McMillan: I work for a staffi ng company as 
a regular relief vet now. I work in multiple 
environments. I haven’t appreciated an 
uptick or a change in the dynamic of the 
conversation of euthanasia. Many hospitals 
that I visit have made special exceptions and 
accommodations for people who feel the 
need that euthanasia was the best option 
such as allowing them to come inside and 
trying to make them feel as comfortable 
as possible. The pandemic has affected 
many people and many groups of people 
differently. Fortunately, when clients drop 
their pets off to see me there is usually 
something that can be done for their pet 
even if fi nancial limitations do not allow 
for the gold standard.

Leff: Fortunately, we’re not seeing more 
concern for euthanasia, either. We’re working 
with clients, doing treatment plans, offering 
care credit, trying to break up treatment 
plans if we can do they can do a little here 
and then a little next week if that’s the way 
the owner chooses to do things.

Dela Cruz: Our community is an older 
community, so a lot of people have retired 

already, so they weren’t kicked out of a job 
or lost their job. They’re on fi xed incomes, 
and so we really haven’t seen an uptick in 
euthanasia or in the ability to afford services. 
But I didn’t know if that was special because 
of our community specifi cally or if that’s 
kind of across the board, so that’s really 
interesting to hear.

Onken: We did see an uptick. Because we 
offer cremation, our numbers thankfully 
didn’t increase throughout the pandemic 
abnormally. So that means our veterinarians 
were not offering economic or convenience 
euthanasia. One of my clients is actually 
an at-home euthanasia clinic, and she has 
blatantly across her website—videos, social 
media, across everything—do not contact her 
for convenience euthanasia.

Leff: We’ve been able to rehome some 
patients with owners who felt they could 
no longer care for them because people 
are looking to bring in fur babies into their 
homes. And so we’re lucky enough to have 
a couple of rescues in the area that we work 
with. A couple of patients signed over to our 
hospital and we were able to fi nd homes for 
them. If anything, I think spending actually is 
on the rise at our clinic.
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distancing, curbside care, ever-evolving team and 
client communication to a signifi cantly increased 
caseload—it has been quite the whirlwind, to say 
the least. But the profession came out on top and 
continues to provide a high quality of care to pets 
and customer service to the owners they adore.

We gathered 7 veterinary professionals in 
a (virtual) room to have a robust conversation, 
sponsored by Nationwide® and moderated by our 
chief veterinary offi cer Adam Christman, DVM, 
MBA, about how client-based communication 
has evolved during the COVID-19 pandemic. Our 
guests ranged from veterinarians and technicians 
to consultants, well-being and leadership coaches, 
and directors of communication.

This diverse panel of veterinary professionals 
provided insight on how they’ve adjusted to the 
drastic and new protocols during the pandemic 
including curbside care and why and how they’ve 
started implementing telemedicine and other 
innovative technology to help their practices run 
more effi ciently. If you want to learn more about 
how the pandemic has shaped the veterinary 
industry and how to help your practice thrive during 
these unprecedented times, keep reading!

How has the pandemic impacted 
client communication? 
How it changed the way 
you practice medicine?

Tai Ogg, DVM, MPH: So, it’s been an interesting 
experience especially with the very severely 
increased caseload across the board. And it 
doesn’t matter whether it’s general practice, 
emergency medicine, or urgent care, everybody 
was seeing a pretty signifi cantly increased 
caseload. Communication defi nitely became even 
more important, especially for owners who weren’t 
allowed to come into the building. It’s hard when 
you have to read between the lines to fi nd out 
what’s going on.

Patricia Leff, DVM, MS: We are completely 
curbside. And I feel like being able to turn over 
appointments has also been harder because it’s 

a lot more back and forth. Initially, we were doing 
things by the phone completely. About a month 
into the pandemic, I had to go out to cars and have 
that human interaction because I think we were 
having fewer communication issues when we 
could have a face-to-face communication even 
though we were masked. I think being able to see 
their body language is really important for sure.

Charles D. McMillan, DVM: I believe now 
over-communication is more important. I think 
something is lost when you can’t see the client. 
Since the pandemic, unfortunately, there have been 
patients that I have seen from their fi rst puppy 
vaccines to their maturation without ever meeting 
me their owners face-to-face. I think in this time, 
trust is even more fragile. Over-communicating 
is very important because owners who are 
accustomed to accompanying their pets inside are 
now forced to adjust to handing them off. Because 
of this, I fi nd myself over-communicating with 
them. Sometimes I take pictures so that they can 
feel that they are part of that process.

Stephanie Onken: I know for our member clinics 
who did not adapt their communication strategies 
right away, they really struggled with keeping up with 
demand but managing their burnout too. So, there 
is a lot of self-care that needed to happen. All of our 
member clinics with curbside, whether they stayed 
curbside during the entire time was up to question. 
But if they didn’t adapt their communication 
strategies to not only service their team but service 
their clients, their burnout was incredible.

Kristina Guldbrand, CVT, BS, ACC: The teams 
that I work with obviously are very dedicated to 
having a good team dynamic. They were like, we’ve 
got to work on our communication, internally 
and with clients, and develop new skills that we 
probably never had before. But what I think that 
they are seeing is that all that work they did in 
the beginning is now paying off. And when we get 
back to normal, they are actually going to have 
a stronger team and know how to get through 
some diffi cult times. They will  build better bonds 
and better relationships with their team members 
because they put in the work in the beginning. 
And the people who potentially didn’t put that 
work in maybe now are realizing communication 
is something that everybody should be invested in. 
It’s never too late to develop those skills.

‘A whole new world’: 
NAVIGATING THE PANDEMIC ERA 

IN VETERINARY MEDICINE 

Meet 
the experts

MARCUS DELA CRUZ, DVM, 
is a staff veterinarian at 
Pismo Beach Veterinary Clinic 
in California. 

CHARLES D. MCMILLAN, 
DVM, is a staff veterinarian at 
IndeVets in Atlanta, Georgia.

KRISTINA GULDBRAND, 
CVT, BS, ACC, 
is the operations manager at 
rhapsody in Denver, Colorado 
and a certifi ed leadership 
and wellness coach in the 
veterinary industry.

PATRICIA LEFF, DVM, MS, 
is a staff veterinarian at 
Brick Town Veterinary 
Hospital in Brick, NJ.

BRAD MARCONYAK, CVT, 
CVPM, is a veterinary 
consultant.

TAI OGG, DVM, MPH, 
is a relief veterinarian and 
owner of Liri Animal Health.

STEPHANIE ONKEN 
is the director of 
communication and member 
marketing at the Veterinary 
Hospitals Association.

Brad Marconyak, CVT, CVPM: What I’m 
fi nding out is that not only are they [teams] 
having to communicate with the clients 
on the phone, but staff communication 
internally has become more challenging 
with people running around. In the beginning, 
so many clinics were doing shift work 
because if somebody got potentially 
exposed, they didn’t want to have to close 
the clinic. So, they were running half teams. 
And ironically, probably 6 months into it, 
many hospitals were talking about how 
they found out who their true strong team 
members were, and how they can truly 
run effi ciently because they’ve started 
communicating better.

What are some workfl ow 
barriers that your hospital/
team has experienced? 
How did you combat them?

Onken: So the VHA being an association, 
we had the opportunity to be nimble and 
support our members when they were 
running around like chickens with their 
heads cut off, trying to protect themselves 
and their families, and their teams, and their 
patients. We reached out and partnered with 
companies like PawsTime, like Virtuwoof, 
like PetPro Connect, and really brought 
these technologies to the clinic and said, 
“Hey, we’ve done the research, we’ve done 
the vetting, we’ve got you a discount. Use 
this, and here’s how we’re going to help you 
utilize it.” One of the biggest complaints 
we’ve heard from our members was that they 
couldn’t keep up with the phone calls. Their 
phone lines were ringing off the hook.

Guldbrand: From the software side, one of 
the things I love about the PIMS software 
we work with is that we created a kiosk that 
people can fi ll out through a link online, so 
people could fi ll out their intake form from 
a link that they get texted to their phone. And 
during the pandemic, we really pushed hard 
to make sure we gave them as many features, 
like universal inbox. So the offi ce can text the 
client from their patient chart, and the client 
can email them back if they want to, and kind 
of creating that ease of communication.

Ogg: I have defi nitely seen practices where 
maybe they weren’t utilizing staff quite 
to their full potential. But now because of 
curbside, if you’re not effi cient you just can’t 
make it through the day. They have started to 
push their staff to fi ll certain roles, whether 
they’re assigned to a certain task for the day, 

or however it works, and it’s nice to see more 
hospitals actually utilizing their staff. I think 
it makes the staff a lot happier, it makes 
them feel like they’re a lot less burned out.

Marcus Dela Cruz, DVM: So one thing that 
our hospital did that I thought was really cool 
—and we’re seeing more—is using QR codes. 
So in California, there’s a law that every drug 
that is sent home that’s an oral medication, 
the client has to be asked if they would like 
a consult on it, decline it, or accept it. And 
if they want a consult, basically what we’ve 
done is we put the QR code on the bottle that 
we send it home so that they can scan it. 
It links directly to a Plumb’s link that has all 
the adverse events listed of that drug. That’s 
been kind of cool. It’s something I never 
thought I would see, but the pandemic has 
really forced us into it. During my initial 
couple of months, my mentor was like, 
“You are terrible on the phone. You’re fl at. 
It doesn’t come across. Every client you call 
thinks that their dog’s going to die because 
you’re just so fl at.” So this whole transition 
has been really a big game changer for me. 

Are you seeing a greater 
conversation of “I wish I had 
the money and am worried 
I have to put my pet down? "

McMillan: I work for a staffi ng company as 
a regular relief vet now. I work in multiple 
environments. I haven’t appreciated an 
uptick or a change in the dynamic of the 
conversation of euthanasia. Many hospitals 
that I visit have made special exceptions and 
accommodations for people who feel the 
need that euthanasia was the best option 
such as allowing them to come inside and 
trying to make them feel as comfortable 
as possible. The pandemic has affected 
many people and many groups of people 
differently. Fortunately, when clients drop 
their pets off to see me there is usually 
something that can be done for their pet 
even if fi nancial limitations do not allow 
for the gold standard.

Leff: Fortunately, we’re not seeing more 
concern for euthanasia, either. We’re working 
with clients, doing treatment plans, offering 
care credit, trying to break up treatment 
plans if we can do they can do a little here 
and then a little next week if that’s the way 
the owner chooses to do things.

Dela Cruz: Our community is an older 
community, so a lot of people have retired 

already, so they weren’t kicked out of a job 
or lost their job. They’re on fi xed incomes, 
and so we really haven’t seen an uptick in 
euthanasia or in the ability to afford services. 
But I didn’t know if that was special because 
of our community specifi cally or if that’s 
kind of across the board, so that’s really 
interesting to hear.

Onken: We did see an uptick. Because we 
offer cremation, our numbers thankfully 
didn’t increase throughout the pandemic 
abnormally. So that means our veterinarians 
were not offering economic or convenience 
euthanasia. One of my clients is actually 
an at-home euthanasia clinic, and she has 
blatantly across her website—videos, social 
media, across everything—do not contact her 
for convenience euthanasia.

Leff: We’ve been able to rehome some 
patients with owners who felt they could 
no longer care for them because people 
are looking to bring in fur babies into their 
homes. And so we’re lucky enough to have 
a couple of rescues in the area that we work 
with. A couple of patients signed over to our 
hospital and we were able to fi nd homes for 
them. If anything, I think spending actually is 
on the rise at our clinic.
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Fluid therapy is a dynamic topic in the 
medical field. In the 19th century (and 
for many centuries prior), medical 

doctors thought bloodletting was a reason-
able treatment for a variety of conditions. 
Fast-forward to the 1950s and beyond, when 
the mainstay of treatment became aggressive 
intravenous (IV) fluid boluses. Until recently, 
fluid boluses were routinely given to most 
patients in an emergency setting. However, 
recent studies in the human and veterinary 
fields have demonstrated that aggressive 
fluid therapy is not always beneficial and may 
often be detrimental to our patients. This 
article will review the fundamentals of fluid 
therapy, how to approach critical patients 
with regard to fluid therapy, and the conse-
quential role of the endothelial glycocalyx. 

  PART 1
Fundamentals of fluid therapy
Calculating maintenance 
fluid requirements
Defining maintenance rate is often a point of 
contention. Some sources state the general 
rule of thumb for maintenance requirements 
should be 40 to 60 mL/kg/day. The problem 
with this estimation is that it is less accu-
rate in very small and very large patients. 
Maintenance requirements are based on 

body surface area, which is a logarithmic 
measurement, not linear.

A more accurate measurement is based on 
metabolic rate; it is estimated that 1 kcal = 
1 mL H2O. The simplest method to calculate 
basal metabolic rate or basal energy require-
ment (BER) is: [30 × BW(kg)] + 70. This has 
been shown to be accurate for patients over 
2 kg and under 100 kg. In patients outside 
this range, a more accurate calculation is 
[BW (kg)^0.75] × 70. Estimating their main-
tenance based on BER alone will be slightly 
under their maintenance needs because BER 
assumes no activity. Consequently, using 
a multiplier between 1.2 and 2 may better 
approximate the true metabolic expenditure 
of the patient, and therefore their mainte-
nance energy requirements. 

However, given that fluid overload is more 
detrimental to a patient than being slightly 
dehydrated,1 the author’s preference is 
simply to use BER as the maintenance rate, 
especially because more fluid will be added 
to the total rate in order to account for 
replacing the estimated fluid deficit as well 
as ongoing losses. Any formula you come 
across for estimating maintenance fluid 
rates is just that—an estimate. This is why 
frequent monitoring of patients receiving 
IV fluids is so crucial.2 

Routes of administration
Although IV fluid therapy is the most 
common route for hospitalized patients, 
there are multiple routes by which fluid 
therapy can be administered. Choosing 
which route depends on the patient, their 
specific needs, and their disease state. 

Oral (per os)
Per os fluids are often forgotten and under-
rated. As long as there are no contraindica-
tions, such as vomiting or regurgitation, free 
access to water should always be allowed. 
In addition, fluids can be administered via 
a nasogastric tube if the patient is having one 
placed for other purposes.3 A classic example 
in which oral fluids can be very helpful in 
a critical setting would be a puppy with 
parvovirus enteritis (typically these patients 
are on CliniCare or another type of feeding 
with a high water content, but additional 
water boluses of 20-30 mL of lukewarm 
water can be given q2-4h. 

Not only do enteral fluids stimulate the 
intestinal tract, but this is also the safest 
route of fluid administration in terms of 
avoiding fluid overload. In a patient with 
hypoalbuminemia, a heart murmur, or other 
comorbidities that may exacerbate hyper-
volemia, oral fluid administration should 

Fluid therapy and the role of 
the endothelial glycocalyx
Knowing how to approach critical patients is key. 
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be considered. Oral fluids are contraindi-
cated in any patient that has recently been 
vomiting or regurgitating.

Subcutaneous
Administering fluids subcutaneously is 
reasonable for rehydration; however, this is 
not an appropriate route of administration 
for patients exhibiting any signs of shock. 
Only isotonic solutions such as lactated 
Ringer’s solution (LRS) or Normosol-R 
(NSR) can be used, and they should be free 
of additives. The recommended dose is 
typically 30 to 40 mL/kg but can be higher 
in younger animals and exotic species. 
Subcutaneous fluids are contraindicated for 
any hypovolemic patient.

Intravenous
In any patient that is exhibiting signs of 
shock, not eating or drinking normally, 
anesthetized, or showing significant 
acid-base or electrolyte abnormalities, 
IV administration is the route of choice. 
IV access allows rapid volume resuscita-
tion, correction of electrolyte abnor-
malities, and restoration of euglycemia in 
hypoglycemic patients. However, IV fluids 
are contraindicated in patients with 
congestive heart failure or any noncar-
diogenic causes of pulmonary edema. 
IV fluids should be used cautiously in 
patients with cavitary effusions, hypoalbu-
minemia, oliguric or anuric renal failure, 
heart murmur or gallop rhythm, or any 
other comorbidities that may contribute to 
fluid overload.

Intraosseous
In patients for which IV access cannot 
readily be obtained (ie, very small 
patients or some exotic species) and 
that are also too ill for subcutaneous 
fluid therapy, intraosseous fluids should 
be considered. After volume resuscita-
tion using an intraosseous catheter, it is 
often possible to place an IV catheter, 
because improved perfusion will expand 
peripheral vessels.

Types of fluids 
Crystalloids
Crystalloids are the mainstay of fluid 
therapy. Crystalloids consist of salt in water. 
Balanced crystalloid solutions also contain 
electrolytes and a buffer. Crystalloids rapidly 
redistribute out of the vascular space and 
into the interstitial space. It is estimated 
that 75% to 80% of the volume administered 
will move out of the vascular space within 
30 to 60 minutes after administration. 
Larger volumes of crystalloids are required 

to have the same hemodynamic effect on 
a hypovolemic patient as a smaller volume 
of hypertonic saline (HSS) or a colloid solu-
tion. There are many crystalloid options 
available, but this article will focus on 
normal saline, balanced isotonic solutions, 
and HSS.

1Normal saline
Normal saline (0.9% NaCl) used 
to be the mainstay of crystalloid 
fluid therapy in human medicine. 

However, studies have shown that normal 
saline may result in hypernatremia and 
hyperchloremia, as well as metabolic 
acidosis. It is important to note that 
normal saline is not a physiologic solu-
tion; it contains far more sodium and 
chloride than plasma and is acidifying 
by nature. Studies have also shown that 
hyperchloremia can lead to impaired renal 
function and an increased need for renal 
replacement therapy.4 

In veterinary medicine, there are several 
circumstances in which normal saline can 
be useful. The first is in hypercalcemic 
patients, because it promotes calciuresis 
(sodium competes with calcium for tubular 
resorption). The second condition is in 
patients with hypochloremic metabolic 
alkalosis (which is rare but most commonly 
associated with an upper gastrointestinal 
obstruction). Furthermore, normal saline 
can be used to slowly correct severely 
hypernatremic patients with either 
a chronic condition or suspected chronic 
hypernatremia (correction of sodium 
abnormalities is complex and the intricacies 
of such are beyond the scope of this article). 
Normal saline should not be considered the 
first-choice crystalloid for IV fluid therapy, 
and it is the author’s belief that it should 
not be used outside of the 3 circumstances 
listed above. 

2Balanced isotonic solutions
Balanced crystalloid solutions are 
the most physiologic in nature, 
meaning their composition is 

most similar to that of plasma, in terms of 
content and tonicity (290-310 mOsm/L). 
They contain electrolytes as well as a buffer 
(lactate, acetate, or gluconate). The most 
commonly used isotonic crystalloids 
are NSR, LRS, and Plasma-Lyte (P-lyte). 
NSR and P-lyte have a sodium content 
most similar to that of plasma (both 
are 140 mEq/L), whereas LRS is slightly 
hypotonic (130 mEq/L with a tonicity of 
273 mOsm/L).5 LRS is contraindicated in 
patients with severe liver disease because 
hepatic function is necessary to convert 

lactate to bicarbonate. If liver function 
is impaired, the use of LRS may result in 
lactic acidosis.

3Hypertonic saline
HSS differs from other crystal-
loids in that it is a good plasma 
expander. HSS typically comes 

in a solution of 5% to 7.5% sodium chlo-
ride. Hypertonicity causes water to shift 
from the interstitial and intracellular 
spaces into the intravascular space, which 
increases plasma volume. The volume of 
HSS required to produce specific hemody-
namic effects is significantly lower than the 
volume of crystalloid required to produce 
the same effects, so HSS is ideal for low-
volume fluid resuscitation.6 HSS should 
only be given to patients with normal 
interstitial and intracellular hydration. For 
example, HSS is useful for patients with 
acute hemorrhage or hypovolemic shock 
secondary to trauma; however, it would 
be a poor choice in a markedly dehydrated 
cat with renal failure. The recommended 
dosing is 3 to 5 mL/kg in dogs and 2 to 
4 mL/kg in cats, usually given over 10 to 
20 minutes. It is important to keep in 
mind that additional crystalloids should 
be given after the administration of HSS 
to avoid subsequent hypernatremia and 
interstitial dehydration.

HSS has also been used in patients with 
traumatic brain injury to reduce intracra-
nial pressure. There have also been studies 
showing the beneficial effects of HSS 
on microvascular perfusion and oxygen 
delivery for patients in hemorrhagic shock. 
The literature is mixed in terms of the 
effect of HSS on coagulation; one study 
published in 2015 showed impaired platelet 
function and whole blood coagulation 
following HSS administration,7 whereas 
a study published in 2020 showed no 
effect on coagulation parameters.8 A single 
bolus given to stabilize an actively hemor-
rhaging patient, prior to the administra-
tion of blood products, is unlikely to have 
significant effects on coagulation, and 
should be considered in such patients for 
low-volume resuscitation.

Colloids
Colloids contain high molecular weight 
particles, which cannot cross an intact 
vascular barrier, and thereby provide signifi-
cant oncotic support and volume expansion. 
Therefore, this should reduce the develop-
ment of interstitial tissue edema, because 
the fluid remains in the intravascular space. 
Colloids can be further classified into 
natural or synthetic colloids. 
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1Synthetic colloids
Hydroxyethyl starches 
(HES) are the most 
commonly used synthetic 

colloid in veterinary medicine. 
Dextrans and gelatins are the 
other 2 classes, but they are used 
less frequently. Hetastarch is the 
most commonly used HES in 
veterinary medicine. The benefits 
of using a synthetic colloid such 
as hetastarch include main-
taining colloid osmotic pressure, 
low volume resuscitation, rapid 
intravascular expansion, and 
a volume of distribution that not 
only stays within the intravas-
cular space but lasts much longer 
than it would with crystalloids 
(up to 6 hours). However, despite 
these advantages, there is no 
clinical evidence to support 
the use of synthetic colloids to 
reduce morbidity and mortality. 
In fact, most studies report 
increased mortality with the use 
of synthetic colloids, and the 
most significant adverse effects 
(AEs) include acute kidney injury 
and coagulopathies. Other less 
common but potentially severe 
AEs include allergic reactions, 
hepatopathy, pruritus, and 
reticuloendothelial dysfunc-
tion.9 In human medicine, 
synthetic colloids have fallen 
out of favor for the treatment 
of septic shock, as there have 
been multiple studies showing 
increased mortality with their 
use. Synthetic colloids can still 
be considered but must be 
used with caution and should 
be avoided in any animal with 
impaired renal function, coagu-
lopathy, hypervolemia, or heart 
murmur. The most recent 
Surviving Sepsis Campaign10 
recommendations in human 
medicine advise against the use 
of synthetic colloids in patients 
with sepsis or septic shock; it is 
no longer common practice for 
veterinarians to use synthetic 
colloids in such patients. If used, 
the recommended dose range 
should not exceed 20 mL/kg/d 
to minimize or prevent any AEs. 
This can be given either as a 
continuous rate infusion or in 
incremental boluses of 5 mL/
kg. In cats, the dose should not 

exceed 10 mL/kg/d and boluses 
can be given in increments of 
2.5 to 3 mL/kg/d. Frequent 
monitoring of patients receiving 
synthetic colloids is imperative.

2Natural colloids
In human medicine, 
4% albumin is a mainstay 
of therapy in critically 

ill patients for a multitude of 
reasons beyond its colloidal 
benefit: it helps to maintain 
and restore the integrity of the 
endothelial glycocalyx, has anti-
coagulant properties, protects 
against oxidative damage, and 
plays a role in serum drug and 
hormone binding. Unfortunately, 
a readily available, species-
specific albumin is difficult to 
obtain in veterinary medicine. 
Lyophilized canine-specific 
albumin is sporadically avail-
able, and in a small study of 
7 dogs with septic peritonitis11 
it showed improved outcomes. 
Given the lack of availability of 
canine-specific products, human 
serum albumin (HSA) has been 
used in veterinary species as 
well. However, some reports 
have shown severe and even 
fatal type III hypersensitivity 
reactions in dogs treated with 
HSA. Therefore, the use of HSA 
is controversial and not widely 
accepted at this time.

Blood component therapy such 
as fresh frozen plasma (FFP) can 
also be considered for colloidal 
support. Although FFP is typi-
cally used for patients with coag-
ulopathies or acute hemorrhage, 
it also provides other compo-
nents such as immunoglobu-
lins and albumin, among other 
plasma components. Although 
FFP does contain albumin, it 
takes a significant volume of 
FFP to increase the concentra-
tion of albumin; it is estimated 
that 45 mL/kg will increase the 
albumin concentration by 1 mg/
dL, and the normal dose for 
a coagulopathic patient is 10 to 
20 mL/kg. Not only is this often 
cost prohibitive, but adminis-
tering this volume increases the 
risk of transfusion-associated 
AEs. These include transfusion-
associated circulatory overload 
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(TACO), transfusion-related acute lung 
injury (TRALI), and febrile nonhemolytic 
transfusion reactions.

  PART 2 
Making a fluid therapy plan and 
monitoring patients on fluids
Fluids are drugs, and we should put just as 
much thought into fluid therapy for every 
patient as we do into administering any 
other medication. There are 4 main ques-
tions to ask yourself when formulating 
a fluid plan: 
1. Is the patient hypovolemic?
2. Is the patient dehydrated?
3. What is the estimated maintenance rate? 
4. What are the ongoing losses?

Treatment of hypovolemia is addressed 
in more detail in the next section. Once 
a patient is volume resuscitated, you can 
consider the latter 3 questions. If you have 
given fluid boluses, a repeat physical exami-
nation and blood work are helpful to reassess 
hydration status. For example, if the patient 
arrived with a packed cell volume/plasma 
total solids (PCV/TS) value of 65/9.0, then 
rechecking this parameter will help you 
know how much progress has been made in 
correcting the dehydration. 

Many parameters can be used to deter-
mine the degree of dehydration (see Table 
below). The volume to be replaced can 
be calculated as [weight in kilograms × % 
dehydration] × 1000 = volume in liters to be 
replaced. Dehydration should be corrected 
over the first 12 to 24 hours; however, this 
should be extended to 36 to 48 hours in 
patients more susceptible to fluid overload 
(especially cats). Always keep in mind that 
if a problem happens slowly, it should be 
corrected slowly, and that dehydration and 
hypovolemia are not synonymous. Giving 
a fluid bolus for a patient who is dehydrated 
but not hypovolemic is contraindicated; it 
will not restore their interstitial deficit any 
faster and will damage the endothelial glyco-
calyx in the process. 

Once you have calculated an estimated 
fluid deficit, estimate the patient’s mainte-
nance needs as discussed above. Be sure to 
take into account any comorbidities, such as 
known cardiac disease, hypoalbuminemia, 
or any other factors that may predispose the 
patient to fluid overload. When in doubt, err 
on the side of caution and choose a lower 
rate (you can always give more fluid—it is 
much harder to take it back).

Finally, estimate the patient’s ongoing 
losses. If the patient has a urinary catheter 
in place, this can easily be used to quantify 
urine output every 4 to 6 hours. However, 
it is more difficult to estimate other kinds 
of losses, such as those from the intestinal 
or respiratory tract. In smaller patients, it 
may be helpful to weigh used potty pads and 
subtract the original weight of the pad (the 
difference in kg is equal to the volume lost 
in liters). One of the easiest ways to measure 
fluid balance is simply to weigh the patient 
every 12 hours.12 Other parameters that 
should be monitored include vital signs and 
mentation, blood pressure, PCV/TS, renal 
values, urine-specific gravity, blood gas and 
base deficit, serum lactate,2 and AFAST/
TFAST (abdominal and thoracic focused 
assessment with sonography for trauma, 
triage, and tracking, especially if there are 
concerns about third spacing). 

Once you have determined these param-
eters, you can calculate your fluid rate 
as follows. fluid rate = (volume of dehydra-
tion in liters/number of hours to correct 
dehydration) + (maintenance rate) + (esti-
mated ongoing losses). Once you have a final 
rate, be sure to ask yourself whether the fluid 
rate is appropriate for your patient’s weight. 
In general, it is not recommended to exceed 
rates of 2 to 3 mL/kg/h in cats or 2 to 6 mL/
kg/h in dogs. 

The most important part of making a fluid 
plan is to reassess. Fluid therapy is not 
one-size-fits-all. Pay attention to the param-
eters listed above and adjust as needed. For 
instance, if a patient comes in with a PCV/
TS of 65/9.0 and a lactate level of 5 mmol/L, 

but after 12 hours on fluids these numbers 
drop to 50/6.0 and 1.8 mmol/L, respec-
tively, then that patient’s hydration status 
has significantly improved and the fluid 
rate should be adjusted accordingly. It is 
inevitable that potassium levels will decrease 
even in a healthy animal on fluids, but this is 
especially true in patients with disease states 
such as diabetic ketoacidosis or chronic 
kidney disease. Be sure to recheck electro-
lytes every 6 to 12 hours and add potassium 
as indicated. 

  PART 3 
The approach to the critical 
patient and the role of the 
endothelial glycocalyx
Administering fluids to an overall healthy 
patient, such as one undergoing ovariohys-
terectomy or a dental procedure, differs 
tremendously from administering fluids to 
an ill patient. In addition to dealing with 
replacing volume deficits and treating shock, 
these patients have underlying conditions 
that often set off a systemic inflammatory 
cascade and predispose them to complica-
tions from fluid therapy. Restoring homeo-
stasis in these patients is a challenge, and 
their specific needs can change by the hour 
or even the minute. 

Approach to the critical patient
Rapid assessment of a critical patient’s perfu-
sion parameters upon their arrival at the 
clinic is imperative to determine whether 
clinical signs of hypovolemia are present, 
what interventions are necessary, and to 
monitor the patient’s response to treatment. 
Hypovolemic patients will exhibit signs 
of hypoperfusion, including tachycardia 
(progressing to bradycardia in later stages 
of shock, and bradycardia is more common 
in cats), hypothermia, poor pulse quality, 
changes in mucous membrane color (pallor, 
gray/muddy), hypotension, and dull menta-
tion. It is important to rule out cardiogenic 
shock as a cause of hypoperfusion, because 
fluid administration to patients in heart 
failure will worsen their disease state. If there 
is the presence of a heart murmur or gallop 
rhythm, dyspnea, abnormal lung sounds, 
or jugular distension, thoracic radiographs 
should be performed prior to making the 
decision as to whether fluid therapy is neces-
sary. Any patient exhibiting signs of hypo-
perfusion should be provided flow-by oxygen 
immediately upon arrival.

If cardiogenic shock is ruled out, fluid 
resuscitation can be initiated while addi-
tional diagnostics are being performed. The 
shock volume in dogs is ~90 mL/kg, and in 
cats ~60 mL/kg.2 The recommendation is 

% dehydration Clinical signs

<5% Not clinically detectable

5%-6% Subtle loss of skin turgor; slightly dry MM

6%-8% More pronounced loss of skin turgor, dry MM, mild tachycardia, 
mildly depressed mentation; slightly increased CRT, mild 
enophthalmia possible

8%-10% Significant loss of skin turgor and dry MM, enophthalmia, signs of 
shock (altered mentation, poor pulses, tachycardia, prolonged CRT, 
cool extremities, pale or muddy MM)

>10%-12% Clear signs of shock, severely altered mentation or comatose, 
imminent death12
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to administer a quarter of the shock 
volume (ie, approximately 20-25 mL/
kg in dogs, 10-12 mL/kg in cats) over 
20 minutes and reassess the patient’s 
perfusion parameters upon comple-
tion of the bolus.12 In most cases, 
more information will be available 
after 20 minutes on completion of 
point-of-care ultrasound and blood 
work. At this point, you can deter-
mine whether additional boluses 
or other treatments, such as blood 
products, are necessary.

If you have determined that 
a patient is neither interstitially dehy-
drated nor hypernatremic, but still 
exhibiting signs of hypovolemia, it is 
reasonable at this point to administer 
a dose of HSS. HSS can be especially 
helpful in patients showing signs 
of acute hemorrhage (ie, trauma, 
hemoabdomen), because volume-
restricted resuscitation is advocated 
to prevent dislodgement of any 
blood clots and potentially worsened 
hemorrhage. In many cases, admin-
istering a single 20 mL/kg crystalloid 
bolus along with 4 to 5 mL/kg of HSS 
will help maintain a systolic blood 
pressure between 60 and 90 mmHg 
(permissive hypotension) until blood 
products can be administered and the 
patient can proceed to surgery. HSS 
should also be considered as part of 
a low-volume resuscitation protocol 
in patients with head trauma.

If a patient is determined to be 
septic, crystalloid boluses at 10 to 
20 mL/kg can be administered while 
hemodynamic variables are being 
monitored. If half of the shock dose 
has been administered and there is 
still significant hypotension, early 
vasopressor therapy should be consid-
ered.13 These guidelines are based 
on multiple human studies, because 
there are no currently available guide-
lines regarding the use of IV fluids 
in animals with septic shock. Again, 
avoidance of the use of synthetic 
colloids in septic patients is impor-
tant to prevent AEs associated with 
such products. 

In the resuscitative phase of fluid 
therapy, frequent monitoring and 
reevaluation of perfusion param-
eters is important to determine the 
response to therapy and avoid fluid 
overload.3 In addition to the physical 
examination parameters listed above, 
other end points that can be used to 
evaluate perfusion more objectively 

include lactate, base deficit, and 
oxygen-transport variables. In human 
medicine, multiple studies have 
shown that reliance on traditional end 
points of resuscitation alone are insuf-
ficient in evaluating ongoing tissue 
hypoxia. Methods such as gastric 
tonometry, which specifically evaluate 
the perfusion of regional tissue beds, 
are also helpful in evaluating hypoxia, 
but many of these methods are not 
readily available in most veterinary 
settings. In critically ill patients, it 
is important to not only monitor 
traditional end points including blood 
pressure, heart rate, body tempera-
ture, capillary refill time, and urine 
output, but to also recheck values 
such as lactate, base deficit, blood gas 
analysis, and pulse oximetry with rela-
tive frequency, until these parameters 
begin to normalize. 

Targeted end points of resuscita-
tion in patients with shock include 
the following: systolic blood pres-
sure, 80 to 100 mmHg; mean arterial 
pressure, 60 to 80 mmHg; base deficit 
-2 to 2 mEq/L; lactate 1 plus or minus 
0.5 mmol/L; SvO2 greater than 70%; 
and pH greater than 7.32.14

What is the endothelial 
glycocalyx and why 
is it important?
The endothelial glycocalyx has 
garnered much attention in recent 
years, and for good reason. The 
endothelial glycocalyx is a gel-like 
matrix that lines all vascular endo-
thelial surfaces. It is composed of 
glycosaminoglycans, proteoglycans, 
and glycoproteins. It is a dynamic 
structure that has many functions, 
including hemostasis, inhibition 
of microthrombosis, regulation of 
adhesion and migration of leukocytes 
through endothelial cells, regulation 
of vascular tone and permeability, and 
regulation of fluid flux across endo-
thelial cells. Many plasma proteins 
interact with the endothelial glycoc-
alyx, including albumin, antithrombin 
III, and superoxide dismutase.15

The results of damage to the endo-
thelial glycocalyx can be catastrophic. 
Increased vascular permeability 
leads to capillary leakage and edema. 
Dysregulated cell-cell interactions 
lead to a proinflammatory and hyper-
coagulable state. Normal vascular 
reactivity and vessel tone are compro-
mised. Shedding of the endothelial 

glycocalyx layer plays a prominent 
role in the pathophysiology of various 
critical illnesses, and care should be 
taken to reduce its damage.15

There are many potential causes 
of damage to the endothelial glyco-
calyx, including sepsis and systemic 
inflammatory response syndrome, 
hemorrhage, hyperglycemia, isch-
emia-reperfusion injury, and hyper-
volemia. In the context of this article, 
it is important to understand that 
a hypervolemic state (fluid overload) 
leads to endothelial glycocalyx disrup-
tion. In addition, rapid administration 
of crystalloids or colloids can increase 
endothelial glycocalyx shedding.15 
Therefore, it is important to always 
determine whether a fluid bolus is 
required in the first place, and why it 
is important to always be reevaluating 
a patient’s response to fluid therapy.  

Many investigative studies have 
explored possible therapies to 
preserve or repair the endothelial 
glycocalyx. At this time, there does 
not appear to be one particular 
therapy that is strongly recom-
mended, nor is there any available 
research specific to veterinary medi-
cine. Treatments that have shown 
promise include early blood product 
administration, matrix metallopro-
teinase inhibitors, albumin, exog-
enous glycosaminoglycans, activated 
protein C, sulodexide, and heparin. 

Because little is known about 
these treatments and many of them 
are not readily available, our best 
option as veterinary professionals is 

to make every effort to avoid further 
damage to the endothelial glycocalyx. 
A judicious, calculated approach to 
fluid therapy should be taken with 
every patient. 
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Behavioral 
signs of 
feline pain
Understanding feline 
behavior is challenging, 
especially when it comes to 
identifying behaviors that 
indicate the presence of pain.
By Kate Boatright, VMD

Changes in 
litterbox usage
One behavior change that is easily 

noticed by cat owners 

is inappropriate 

elimination. There are 

many medical and 

behavioral causes for 

this, including pain and 

bladder infl ammation. 

Orthopedic pain should 

also be a consideration, 

especially in older cats. 

Often, the changes in 

elimination behavior 

that are indicative of 

orthopedic pain are 

because of diffi culty 

accessing the litterbox 

or due to  the location or 

size and shape of the box. 

Cats may also change 

their posture during 

urination and defecation 

from joint pain, but pet 

owners who do not see 

the act of elimination 

may not observe this.

In many homes, 

litter boxes are tucked 

away in laundry 

rooms, basements, or 

bathrooms. Cats may be 

required to use stairs to 

access the litterbox, but 

pain from undiagnosed joint disease 

could impact their willingness and 

ability to go up and down the stairs. 

In cases where a cat is unable to 

access their litter box, they may 

resort to urinating and defecating 

in areas of the house away from 

the box. Additionally, litter boxes 

that have high sides may become 

painful for a cat to access, resulting 

in inappropriate elimination near 

the box. 

Asking pet owners who have 

observed inappropriate elimination 

specifi c questions about location of 

and access to litterboxes as well as 

the shape of the litterbox can help 

to determine if mobility changes 

may be contributing to the unwanted 

behavior. Suggesting relocating 

litter boxes or purchasing boxes with 

shorter sides to allow easier access 

may help to resolve this behavior in 

addition to treating pain.

Grooming
Cats are known to be fastidious 

groomers, but pain can interfere with 

normal grooming habits, causing both 

decreased or increased grooming. 

Cats who are uncomfortable turning 

themselves to reach their stomach, 

limbs, back or tail may exhibit 

decreased grooming behavior. This 

is often observed when the coat 

becomes matted or dirty. Other 

reasons for decreased grooming, 

such as obesity preventing the 

cat from reaching some areas of 

their body, should be considered as 

well. Alternatively, some cats will 

excessively groom painful areas 

leading to barbered hair, hair loss, 

and skin irritation. A thorough pain 

assessment should be included in 

the examination of any cat displaying 

excessive grooming behavior in the 

absence of obvious dermatologic 

disease or ectoparasites.

Socialization
Cats in pain may alter the amount of 

time they spend with their owners 

and other pets. Previously sociable, 

playful cats may become withdrawn 

and spend more time isolated or 

hiding from their family. Cats may 

resent being touched or pet in painful 

areas, resulting in hissing, growling, 

swatting, and biting. These particular 

behavioral changes can be especially 

distressing for owners as they 

negatively impact the human-animal 

bond between cat and owner.

Generalized 
behavior changes
Additional behavior changes that can 

indicate pain are more non-specifi c 

and should prompt a full work-up 

to assess for other medical causes 

of the changes. In the absence of 

metabolic disease or neoplasia, pain 

should be considered as causes 

of decreased appetite, decreased 

activity, increased vocalization, 

and increased restlessness or 

interrupted sleeping.

The take-home and 
useful resources 
Educating pet owners on behavioral 

changes that may indicate pain is 

an important part of the veterinary 

team’s job in advocating for their 

feline patients. Educational tools are 

available from organizations such as 

the International Veterinary Academy 

of Pain Management (IVAPM). 

Veterinarians should also discuss 

ways to help cats with their mobility 

before they are showing overt 

signs of pain. Recommending joint 

supplements to senior and geriatric 

cats is a great way to do this.

Ultimately, even if owners are 

unaware of the importance of certain 

behavioral changes in their cats, 

veterinarians who ask the right 

questions can identify cats in pain. 

Screening tools for pain from DJD in 

dogs are readily available, but have 

been lacking for cats. A six-question 

screening checklist for cats was 

published in the Journal of Feline 

Medicine and Surgery in 2020.4

Longer, validated questionnaires, 

such as the Feline Musculoskeletal 

Pain Index (FMPI) can also be 

given to pet owners prior to the 

appointment or upon their arrival at 

the clinic. By helping pet owners to 

recognize the behaviors that indicate 

pain, veterinary teams can better 

recognize and treat cats suffering 

from chronic pain conditions. ■

Kate Boatright, VMD, is a 2013 graduate 

of the University of Pennsylvania, is 

a practicing veterinarian and freelance 

speaker and author in western 

Pennsylvania. She is passionate about 

mentorship, education, and addressing 

common sources of stress for veterinary 

teams and recent graduates. Outside of 

clinical practice, Dr Boatright is actively 

involved in organized veterinary medicine 

at the local, state, and national levels.
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Cats are exceptionally adept at 

hiding signs of pain, but there 

are some behaviors pet owners 

and veterinarians should be aware of. 

Pet owners want many things for their 

pets, but a pain-free life is one of the 

key things they look for. Veterinarians 

are often asked if a cat is in pain, but 

it can be diffi cult to determine in the 

brief interaction in the exam room, 

especially for stoic or highly stressed 

cats. In many cases, veterinarians 

must rely on the owner’s observations 

of their pet’s behavior to detect those 

experiencing pain. 

While pet owners may observe 

changes in their cat’s behavior that 

are indicative of pain, many believe 

these changes to be part of the aging 

process. This misconception may keep 

pet owners from mentioning their 

observations during routine preventative 

care visits. By educating owners on 

behavioral signs of pain and asking 

specifi c behavior-related questions 

during the examination, veterinarians 

can help to identify cats who may be 

subtly suffering from pain.

Degenerative joint disease: 
An underdiagnosed 
source of pain
A common under-recognized cause of 

pain in cats is degenerative joint disease 

(DJD). Radiographic studies of cats have 

found evidence of DJD in 61-92% of 

cats, with the incidence increasing with 

age.1,3 While not all cats experience 

pain on examination of 

affected joints, approximately 40% of 

cats with radiographic signs of DJD do 

exhibit clinical signs of pain.4 Thus, the 

contribution of this disease to chronic 

pain should not be overlooked.

Pet owner observations are a crucial 

part of the work-up and can prompt 

veterinarians to assess patients 

more thoroughly for sources of pain. 

Numerous studies have investigated 

behavioral signs of pain in cats in an 

effort to develop clinical instruments 

and questionnaires that can be given to 

cat owners as screening tools, especially 

in cases of suspected DJD.4-8

Mobility
Mobility changes are a reliable sign of 

pain in cats, but the observed changes 

are often more subtle than those that 

owners associate with pain in dogs. 

Since feline osteoarthritis is often a 

bilateral disease, lameness is less 

commonly noted.4,9 General mobility 

changes that can be indicative of pain, 

include a stiff gait, changes in jumping 

distance or height, reluctance to go up 

or downstairs, limited stretching, and 

changes to scratching.

Asking specifi c questions about 

changes in a cat’s behavior and mobility 

at home can raise the index of suspicion 

for pain. Cats often like to sleep or 

spend time in elevated locations, such 

as cat trees, windowsills, and furniture. 

If jumping vertically becomes painful, 

they may elect to spend more time in 

locations that are easier to access. 

Asking clients where their cat likes to 

spend time and if they have noticed 

a change in preferred location 

can be a helpful way to assess 

this behavior.

In some cases, cats may not 

stop jumping altogether, but they 

may change the way they jump or 

access vertical surfaces. Cats who 

previously jumped several feet in the 

air or between objects may now make 

several smaller jumps to cover the same 

distance or less reliably hit their target. 

Consider asking owners how many 

jumps it takes for their cat to reach 

their favorite perch or how often their 

cat hits their intended target on the 

fi rst try to assess these changes. 
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Behavioral 
signs of 
feline pain
Understanding feline 
behavior is challenging, 
especially when it comes to 
identifying behaviors that 
indicate the presence of pain.
By Kate Boatright, VMD

Changes in 
litterbox usage
One behavior change that is easily 

noticed by cat owners 

is inappropriate 

elimination. There are 

many medical and 

behavioral causes for 

this, including pain and 

bladder infl ammation. 

Orthopedic pain should 

also be a consideration, 

especially in older cats. 

Often, the changes in 

elimination behavior 

that are indicative of 

orthopedic pain are 

because of diffi culty 

accessing the litterbox 

or due to  the location or 

size and shape of the box. 

Cats may also change 

their posture during 

urination and defecation 

from joint pain, but pet 

owners who do not see 

the act of elimination 

may not observe this.

In many homes, 

litter boxes are tucked 

away in laundry 

rooms, basements, or 

bathrooms. Cats may be 

required to use stairs to 

access the litterbox, but 

pain from undiagnosed joint disease 

could impact their willingness and 

ability to go up and down the stairs. 

In cases where a cat is unable to 

access their litter box, they may 

resort to urinating and defecating 

in areas of the house away from 

the box. Additionally, litter boxes 

that have high sides may become 

painful for a cat to access, resulting 

in inappropriate elimination near 

the box. 

Asking pet owners who have 

observed inappropriate elimination 

specifi c questions about location of 

and access to litterboxes as well as 

the shape of the litterbox can help 

to determine if mobility changes 

may be contributing to the unwanted 

behavior. Suggesting relocating 

litter boxes or purchasing boxes with 

shorter sides to allow easier access 

may help to resolve this behavior in 

addition to treating pain.

Grooming
Cats are known to be fastidious 

groomers, but pain can interfere with 

normal grooming habits, causing both 

decreased or increased grooming. 

Cats who are uncomfortable turning 

themselves to reach their stomach, 

limbs, back or tail may exhibit 

decreased grooming behavior. This 

is often observed when the coat 

becomes matted or dirty. Other 

reasons for decreased grooming, 

such as obesity preventing the 

cat from reaching some areas of 

their body, should be considered as 

well. Alternatively, some cats will 

excessively groom painful areas 

leading to barbered hair, hair loss, 

and skin irritation. A thorough pain 

assessment should be included in 

the examination of any cat displaying 

excessive grooming behavior in the 

absence of obvious dermatologic 

disease or ectoparasites.

Socialization
Cats in pain may alter the amount of 

time they spend with their owners 

and other pets. Previously sociable, 

playful cats may become withdrawn 

and spend more time isolated or 

hiding from their family. Cats may 

resent being touched or pet in painful 

areas, resulting in hissing, growling, 

swatting, and biting. These particular 

behavioral changes can be especially 

distressing for owners as they 

negatively impact the human-animal 

bond between cat and owner.

Generalized 
behavior changes
Additional behavior changes that can 

indicate pain are more non-specifi c 

and should prompt a full work-up 

to assess for other medical causes 

of the changes. In the absence of 

metabolic disease or neoplasia, pain 

should be considered as causes 

of decreased appetite, decreased 

activity, increased vocalization, 

and increased restlessness or 

interrupted sleeping.

The take-home and 
useful resources 
Educating pet owners on behavioral 

changes that may indicate pain is 

an important part of the veterinary 

team’s job in advocating for their 

feline patients. Educational tools are 

available from organizations such as 

the International Veterinary Academy 

of Pain Management (IVAPM). 

Veterinarians should also discuss 

ways to help cats with their mobility 

before they are showing overt 

signs of pain. Recommending joint 

supplements to senior and geriatric 

cats is a great way to do this.

Ultimately, even if owners are 

unaware of the importance of certain 

behavioral changes in their cats, 

veterinarians who ask the right 

questions can identify cats in pain. 

Screening tools for pain from DJD in 

dogs are readily available, but have 

been lacking for cats. A six-question 

screening checklist for cats was 

published in the Journal of Feline 

Medicine and Surgery in 2020.4

Longer, validated questionnaires, 

such as the Feline Musculoskeletal 

Pain Index (FMPI) can also be 

given to pet owners prior to the 

appointment or upon their arrival at 

the clinic. By helping pet owners to 

recognize the behaviors that indicate 

pain, veterinary teams can better 

recognize and treat cats suffering 

from chronic pain conditions. ■

Kate Boatright, VMD, is a 2013 graduate 

of the University of Pennsylvania, is 

a practicing veterinarian and freelance 

speaker and author in western 

Pennsylvania. She is passionate about 

mentorship, education, and addressing 

common sources of stress for veterinary 

teams and recent graduates. Outside of 

clinical practice, Dr Boatright is actively 

involved in organized veterinary medicine 

at the local, state, and national levels.
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Cats are exceptionally adept at 

hiding signs of pain, but there 

are some behaviors pet owners 

and veterinarians should be aware of. 

Pet owners want many things for their 

pets, but a pain-free life is one of the 

key things they look for. Veterinarians 

are often asked if a cat is in pain, but 

it can be diffi cult to determine in the 

brief interaction in the exam room, 

especially for stoic or highly stressed 

cats. In many cases, veterinarians 

must rely on the owner’s observations 

of their pet’s behavior to detect those 

experiencing pain. 

While pet owners may observe 

changes in their cat’s behavior that 

are indicative of pain, many believe 

these changes to be part of the aging 

process. This misconception may keep 

pet owners from mentioning their 

observations during routine preventative 

care visits. By educating owners on 

behavioral signs of pain and asking 

specifi c behavior-related questions 

during the examination, veterinarians 

can help to identify cats who may be 

subtly suffering from pain.

Degenerative joint disease: 
An underdiagnosed 
source of pain
A common under-recognized cause of 

pain in cats is degenerative joint disease 

(DJD). Radiographic studies of cats have 

found evidence of DJD in 61-92% of 

cats, with the incidence increasing with 

age.1,3 While not all cats experience 

pain on examination of 

affected joints, approximately 40% of 

cats with radiographic signs of DJD do 

exhibit clinical signs of pain.4 Thus, the 

contribution of this disease to chronic 

pain should not be overlooked.

Pet owner observations are a crucial 

part of the work-up and can prompt 

veterinarians to assess patients 

more thoroughly for sources of pain. 

Numerous studies have investigated 

behavioral signs of pain in cats in an 

effort to develop clinical instruments 

and questionnaires that can be given to 

cat owners as screening tools, especially 

in cases of suspected DJD.4-8

Mobility
Mobility changes are a reliable sign of 

pain in cats, but the observed changes 

are often more subtle than those that 

owners associate with pain in dogs. 

Since feline osteoarthritis is often a 

bilateral disease, lameness is less 

commonly noted.4,9 General mobility 

changes that can be indicative of pain, 

include a stiff gait, changes in jumping 

distance or height, reluctance to go up 

or downstairs, limited stretching, and 

changes to scratching.

Asking specifi c questions about 

changes in a cat’s behavior and mobility 

at home can raise the index of suspicion 

for pain. Cats often like to sleep or 

spend time in elevated locations, such 

as cat trees, windowsills, and furniture. 

If jumping vertically becomes painful, 

they may elect to spend more time in 

locations that are easier to access. 

Asking clients where their cat likes to 

spend time and if they have noticed 

a change in preferred location 

can be a helpful way to assess 

this behavior.

In some cases, cats may not 

stop jumping altogether, but they 

may change the way they jump or 

access vertical surfaces. Cats who 

previously jumped several feet in the 

air or between objects may now make 

several smaller jumps to cover the same 

distance or less reliably hit their target. 

Consider asking owners how many 

jumps it takes for their cat to reach 

their favorite perch or how often their 

cat hits their intended target on the 

fi rst try to assess these changes. 
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VETTED™ | Telemedicine

The COVID-19 pandemic 
brought a surge of techno-
logical innovations, thus 

making the need for virtual services 
even more important. Paired with the 
relaxation of governmental regula-
tions and the pandemic restrictions 
on face-to-face interactions, telemedi-
cine utilization significantly increased 
from a few visits per week, to well 
over a million now.1

While veterinary telemedicine 
is not a replacement for regular 
in-practice visits (and most veteri-
narians on telemedicine services 
can’t prescribe or diagnose medica-
tions for new patients), this new care 
delivery method can certainly help 
veterinarians provide pet owners with 
insightful advice and can save time 
spent on seeking nonemergency care. 

Industry experts are of the opinion 
that telemedicine will become an inte-
gral part of veterinary care delivery 
long after the pandemic is over. Ergo, 
now is the optimal time for veterinary 
practices to expand their services to 
include telemedicine. Here’s how. 

1. Integrate technology to 
streamline client experience
Rapid innovation throughout health-
care fields is playing a vital role in 
ensuring telemedicine is leveraged 
to its optimal potential. The field 
of veterinary medicine isn’t lagging 
far behind either. Forward-thinking 
veterinarians are exploring ways they 
can augment their clients’ experience 
on telemedicine platforms. This is 
1 factor that will hugely contribute to 
deciding who gets to survive and keep 
their virtual platform equally active 
even after COVID-19 subsides.

Some of the most utilitarian and 
advanced telemedicine solutions 
veterinarians can integrate into their 

practices include: 
 • Mobile apps: In the increasingly 

mobile world we currently live in, 
any healthcare practitioner that 
doesn’t have a mobile app at their 
disposal is likely to lose a lot of its 
potential clients to competitors. 
Veterinarians are no exception!
 » A telemedicine application 

can give your clients a greater 
sense of engagement.2 This is 
especially true since they can 
easily reach out to you for 
help at any point in time with 
videos, photos, or text messages 
describing the affected area 
on their pet’s body or newly 
acquired symptoms.

 » A mobile app can also help you 
send out important updates 
to the pet parents through 
push notifications. You can use 
this feature to remind them 
of an upcoming appointment 
or even the medication 
you’ve prescribed.

 • Wearables and remote patient 
monitoring (RPM): Pet wear-
ables, when used in conjunc-
tion with RPM technology, can 
help expand a veterinarian’s 
reach beyond the four walls of 
their practice by enabling them 
to observe the impact of their 
treatment recommendations in 
real time.
 » When integrated with 

a telemedicine platform, these 
solutions can continually furnish 
a source of objective insights 
into the pet’s condition, which 
can be extremely beneficial 
if the pet is suffering from 
a chronic disease. These insights 
can greatly help vets improve 
outcomes while building strong 
relationships with their patients.

 • Cloud-based software: The goal 
of integrating cloud software with 
telemedicine in veterinary medi-
cine is to leave vets with more 
time to focus on pet care, which 
in turn, can improve outcomes for 
the animals.
 » Cloud solutions let you pay for 

the resources you need when 
you need them while letting 
you scale up as and when your 
practice expands. They also 
provide optimal cybersecurity 
and always keep your 
data compliant.3

Apart from the 3 solutions, there 
are a lot of other ways in which 
veterinarians can use technology to 
streamline patient experience. This 
will keep pet owners coming back 
to you and indirectly contribute 
toward increasing the bottom line of 
your practice.

2. Build a robust social 
media presence to 
expand your reach
If you’re looking for ways to target 
practice growth with telemedicine 
and expand your practice’s reach and 
engagement, then a good first step to 
take is to market your clinic on social 
media channels.4

Currently, the US has one of the 
highest social network penetration 
rates in the world. In 2020, over 
223 million Americans were using 
social networks.5 With that in mind, 
imagine how many new prospec-
tive clients you can reach simply 
by making yourself available on 
these channels?

So, how exactly can you get started? 
It’s simple. Just follow these steps:

 • Take time to analyze your existing 
online presence (eg, website, 

public forums). Once that is done, 
observe it from the viewpoint of 
a client and try comprehending 
what initially brings them to you 
and what would encourage them 
to continue returning.

 • Potential clients also make swift 
decisions based on interactions; 
therefore, develop your social 
media pages to be conversational, 
ones that promote discussions 
and feedback.

 • Do you know what exactly pet 
owners do online? Typically, 
owners spend time on the Internet 
gaining education,6 shopping for 
their pets, looking for answers, 
and interacting with other pet 
owners, to name a few. So, spend 
some time looking at competitor 
websites. Then use your “first 
impression” instinct to build your 
list of what to include within your 
telemedicine platform and what 
not to.

 • Put information about visits/
follow-up care on your telemedi-
cine app/website, which allows 
clients to review it either before 
their visit or afterward. New 
client/pet forms can also be added 
to help expedite the first visit and 
familiarize new clients with your 
telemedicine platform.

 • Including content marketing 
within your social media growth 
strategy is another excellent way of 
yielding promised results when it 
comes to getting exposure.

CurveBreak, a leading Content 
Marketing Agency based out of North 
Carolina, insightfully mentioned 
the following in an article regarding 
human healthcare marketing 7:
“A healthy content marketing strategy 
needs to keep the patients in focus. 

2 compelling ways to grow telemedicine  
at your practice
Find out how incorporating virtual care services at your clinic can not only enhance 
your client experience but also save your veterinary team a lot of time. 
By Samantha Vitale, DVM, MS
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Don’t overlook the human element. The content 
you create needs to keep the needs of the patients in 
mind and offer significant value instead of being too 
self-promotional.”

For veterinarians, this would mean that they can 
have something as simple as a Question and Answer 
or Blog section within the telemedicine app/website 
itself that addresses the most common questions 
and concerns. Be sure to also share all these content 
pieces on your social media channels regularly. The 
content you present within these pieces, when formu-
lated well, can help attract prospective clients through 
search engines and your social media channels.

The takeaway
Every practice is unique. Therefore, what works for 
one, might not work equally work well for another. 
Having said that, the techniques mentioned within 
this piece certainly are among the few best practices 
that have universally depicted their potential and 
yielded timely results for many.

As a forward-thinking veterinary leader, you 
constantly need to be on the lookout for ways you 
can integrate state-of-the-art tech innovations 
within your practice to make the client experience 
as seamless as possible, while also focusing on your 
growth and expansion in doing so. Remember, it 
may seem like a lot of work right now, but once 
you’ve established yourself, the results are going to be 
equally rewarding. 

Samantha Vitale, DVM, MS, is residency trained in 
neurology and cofounder of Cloud Animal Health, an 
online marketplace where primary care veterinarians 
can connect with specialists that offer virtual consults 
and other custom services.

REFERENCES

1. Koonin LM, Hoots B, Tsang CA, et al. Trends in the use of 

telehealth during the emergence of the COVID-19 pandemic 

— United States, January-March 2020. MMWR Morb Mortal 

Wkly Rep. 2020;69(43):1595-1599.

2. Kamani DV. Developing a telemedicine app: the ultimate 

guide. Arkenea.com. November 5, 2020. Accessed July 7, 2021. 

https://arkenea.com/blog/telemedicine-app-development

3. How to best mitigate cybersecurity risks & protect your data. 

Atlantic.net. March 28, 2019. Accessed July 7, 2021. www.

atlantic.net/hipaa-compliant-hosting/how-to-best-mitigate-

cybersecurity-risks-and-protect-your-data/

4. Sanchez R. The secret to successful social media marketing. 

dvm360®. Published April 12, 2021. Accessed July 7, 2021. 

www.dvm360.com/view/

the-secret-to-successful-social-media-marketing

5. Topic: social media usage in the United States. Statista.

com. Accessed July 14, 2021. www.statista.com/topics/3196/

social-media-usage-in-the-united-states/

6. Researchgate.net. Accessed July 14, 2021. www.researchgate.

net/publication/317281854_Pet_owners_and_the_internet

7. Kamani V. Guide to formulating an effective content 

marketing strategy for healthcare businesses. Curvebreak.

com. November 18, 2019. Accessed July 7, 2021. https://curve-

break.com/healthcare-content-marketing/

®

FDA Registered Facility | epicurpharma.com







Order today!

888.508.5032

THE FUTURE OF COMPOUNDING IS MANUFACTURING™

INJECTION
SOLUTION0.5 mg/mL, 10 mL or 50 mL

BUPRENORPHINE

Not available in AL, ME, MN or ND.

Manufactured following cGMP, the same regulations 
used by pharmaceutical companies

Tested for potency and sterility

Available for hospital administration

Available to ship today!



78  |  August 2021  |  dvm360.com

It’s an unexpected, often turbulent 
event that happens seemingly every 
day. The owner of a long-established 

veterinary practice assembles the 
team for a lunchtime meeting and 
breaks the news: “I’ve decided to sell 
the hospital to a corporate group.” 
The lay staff wonders whether this 
will mean a raise or perhaps more 
vacation time. The associates and 
LVTs aren’t sure what to think—not 
at all certain if the move will help 
them, hurt them, or just change 
the office culture in an entirely 
unpredictable way. 

But in almost every case, the deci-
sion to sell seems sudden to the staff, 
something that has occurred out of 
the blue. However, nothing could be 
further from the truth. Corporate 
clinic acquisitions are the product 
of months of considered, stressful 
contemplation and scrupulously 
planned execution.

Here’s what goes on in the months 
before that momentous lunchtime 
“big reveal.”

The decision to sell 
and the NDA   
Staff members must recognize that 
a veterinary hospital owner’s decision 
to sell is probably the biggest deci-
sion they have ever made, short of 
marriage or becoming a parent. The 
choice has cost the seller many sleep-
less nights and hundreds of hours 
of research into the financial and 
personal impact of that decision. 

Very likely, once the tentative deci-
sion has been made, the owner(s) 
of the practice are faced with the 
burdensome choice of whether 
to look for an individual buyer or 
entertain offers from corporate 
consolidators (there are scores of such 
corporations, both large and small) in 
hopes of finding the right culture fit, 
plus the most enticing monetary offer.

Then, after a few final contestants 
are identified, the selling doctor will 

sign a mutual nondisclosure agree-
ment (NDA) that ensures none of 
the players (seller, potential buyer, 
lawyers, accountants, etc) will reveal 
confidential information regarding 
either side of the pending deal.

The LOI and due diligence
The steps after signing an NDA are 
fairly consistent, except that corpo-
rate veterinary groups usually dive far 
deeper into the details of the prac-
tice’s finances than private buyers do. 
In addition, the paperwork is more 
voluminous and complicated. The 
owner frequently enters into what 
can be a protracted negotiation dance 
with multiple potential buyers—each 
side making an effort to obtain the 
best terms among many “offer pack-
ages” from suitor(s).

The product of this financial mating 
ritual will be a letter of intent (LOI), 
describing in a few pages the general 
terms of the deal that is to be carried 
out. An LOI is not a contract, and this 
document is rarely legally enforce-
able, except that it usually requires the 
seller to stop dealing with any other 
buyer until the deal is either closed 
or aborted.

After the signing of an LOI, the 
real back office work begins for both 
the corporate consolidator and the 
practice seller. A plethora of finan-
cial information must be exchanged, 
the so-called “due diligence,” which 
usually must be carried out in strict 
secrecy on both sides. Remember, at 
this point the buyer needs to ascer-
tain that the clinic is as profitable as 
its owner claims it is. And the seller? 
They need to ensure the financial 
information is transmitted to the 
corporation without the staff knowing 
(sometimes because the corporate 
buyer insists, sometimes because the 
seller still hasn’t entirely decided to 
sell, knowing that she can still revoke 
the LOI until the definitive sale 
contract is signed).  

Logistical hurdles
There are innumerable obstacles 
that can potentially occur before the 
final closing. Part of the reason for 
carrying out due diligence is to spot 
challenges to the deal’s consumma-
tion, including those arising from 
unexpected sources. Each of these 
stumbling blocks is a looming night-
mare for the seller, as they become 

more and more emotionally invested 
in the life change they have embarked 
upon. Here are some examples of flies 
in the ointment that our office has 
experienced while counseling sellers 
through the process.

 • Reluctant landlord: A private 
landlord may choose not to grant 
a lease assignment to a clinic 
purchaser—sometimes they want 
the lease to run out so the prop-
erty can be leased for another, 
more lucrative purpose.

 • Zoning complications: The 
corporate consolidator may want 
to expand the footprint of the 
target clinic only to find that 
zoning for veterinary use has 
changed and that only the existing 
facility has been grandfathered for 
such use, with the result that any 
expansion would be noncompliant 
with current local rules.

 • Asset value disagreements: How 
the sale price is taxed depends 
on what value is assigned to each 
asset purchased. The buyer and 
seller are legally required to stipu-
late to the IRS what both agree are 
the values of such items as equip-
ment and goodwill. Generally 
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speaking, valuations that are good 
for the buyer are bad for the seller 
and vice versa. Plus, drawn-out 
negotiations have the potential to 
scuttle the deal.

Onboarding associates 
and staffers
Shortly before the closing—the 
moment when final sale documents 
are signed and the sale proceeds are 
wired to the seller’s bank account—
the fact of the sale must be revealed 
to the entire staff. Oftentimes, asso-
ciate veterinarians are notified a little 
earlier than the rest of the employees, 
as they often need time to review 
their newly proposed employment 
contracts with the acquiring corpora-
tion or private buyer.

In a corporate clinic acquisition, 
the consolidator buying the business 
usually sends an advance team to the 
practice to answer questions and allay 
fears of possible pay cuts, reductions 
in hours and/or benefits, and so on. 
Although this may seem like simply 
an effort to keep nervous employees 
from leaving, it can reveal the poten-
tial positive impacts of the acquisition 
by “big business.”

Depending on the acquiring 
corporation, the sale may well benefit 
the doctors and staff when a big, 
venture capital-fueled veterinary 
juggernaut is the buyer. For example, 
the new owners may institute better 
retirement arrangements, such as 
a 401(k) plan with matching employer 
contributions. Some consolidators 
streamline the schedules of associates 
and lay staff, providing a better work/
life balance that may mean a great 
deal to some veterinarians and the 
practice team. The transition can also 
present discouraging challenges for 
some of the staff and lead to team 
members electing to move on to 
other employment.

Closing and integration
Shortly after the owner signs the 
mountain of legal paperwork 
exchanged at the closing (now 
usually done by electronic means, 
not with a dozen lawyers sitting at 
a mahogany table as in the pre-web 
days), a major morphing of clinic 
business systems takes place. The new 
owner changes passwords, enables 
new bank accounts, and installs 
new software. They institute new 

employment policies as well—some-
thing of a shake-up, but sometimes 
actually welcomed in a practice where 
true hands-on management had been 
sorely lacking.

It can take up to a year or more 
for everyone to feel entirely comfort-
able with the corporation’s new way 

of conducting business. And some 
staffers will decide to leave or retire 
rather than embrace a new way of 
doing things. From that point on, 
however, it is up to the new manage-
ment to empower the team and make 
the practice take wing, or to stumble 
and watch it languish. 

Christopher J. Allen, DVM, JD, 
is president of the Associates in 
Veterinary Law P.C., which provides 
legal and consulting services exclu-
sively to veterinarians. Allen serves 
on dvm360® magazine’s Editorial 
Advisory Board. He can be reached at 
info@veterinarylaw.com.
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Your practice owner comes 
in one day and tells you that 
instead of continuing in your 

current position at the veterinary 
hospital, you are now the manager—
or office manager, practice manager, 
or technician manager. Maybe after 
this decision is made, it is never 
announced to the rest of the staff. 
Maybe it was assumed you were 
already in that position because you 
are the longest-serving employee, 
who knows how to do it all. You know 
who you are. You are the person 
who knows where the keys are to the 
faucet outside, you know the pass-
word to log on to the computer that 
is rarely used, and you know where to 
get the best price on that drug, which 
one of your doctors once used. But 
starting today, it is official. Although 
you appreciate the faith they have 
placed in you, what are you supposed 
to do now?

Step 1: Decide what you want
Take a deep breath because all will be 
well. I did not say it would be easy; 
I said all will be well. The first thing 
that you have to decide in becoming 

a manager is whether you even want 
to. You may feel you deserve this 
position because you have served 
the practice the longest. That does 
not necessarily mean you should be 
the leader. 

But in veterinary medicine, isn’t 
that how it works? A staff member 
is thrown into a position of leader-
ship without any skills or resources 
or, sometimes, even the desire to 
be the boss. You need to decide 
whether this is what you want to do. 
As the new leader in your hospital, 
you are now responsible for much 
more than you were 5 minutes ago. 
It is a different kind of work. If you 
decide that this is not what you 
want, that is OK. You should be 
proud that you know yourself well 
enough to realize this is not the right 
direction for you. But you have to 
say these words to your boss: “I do 
not want to be a leader or hold a 
leadership position in this hospital. 
Thank you for the opportunity, but 
I respectfully decline.”

I know this is an article about 
becoming a leader in veterinary medi-
cine, but so many of us are in this 

position and should not be. If you do 
not want to be a leader, that is OK. 

Step 2: Know your 
responsibilities
However, if you have made the 
decision to become a leader in your 
hospital, and you have spoken to 
your boss, what do you do first? This 
starts with something as simple as 
a job title and description. You need 
to know what you are responsible for. 
How are you supposed to lead if you 
do not know what you are supposed 
to lead?

You need to be given or create 
a list of duties and responsibilities 
that are now yours. This needs to be 
something that is agreed upon and 
supported by your boss or owner. 
They trust you enough to put you 
in a leadership position within 
their hospital, so they should trust 
you enough to complete the duties 
assigned to you. But you need to 
know what those are. 

Step 3: Establish boundaries
You will need to understand that 
if you have been promoted to 

a leadership position and have previ-
ously just been another of the staff, 
your work life will change. I am not 
saying it is going to be worse. I am 
not saying it is going to be better. I am 
saying that it is going to be different. 
It will take some time, some mistakes, 
and some growth to maintain those 
working relationships.

People say that you cannot be 
friends with people you work with. 
To an extent, that is true. If you have 
a best friend who works at the same 
hospital and you have now become 
their boss, are you willing and able to 
set your friendship aside for the best 
of the business? Are you willing to fire 
your best friend, if that is what needs 
to happen at your hospital?

Suppose everyone goes to a bar one 
night after work and your behavior in 
the presence of coworkers becomes 
inappropriate. The next day at work, 
their opinion of you (and your quali-
fications to lead them) might differ 
from those they held the previous 
day. This is another factor to keep 
in mind when assuming a leader-
ship position. Your work friendships 
will change.

These 8 steps are crucial in leadership
An experienced practice manager and consultant suggests practical 
steps to consider on assuming a leadership role.
By Jenny Matthews, CVT, CVPM, Matthews Veterinary Solutions
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Step 4: Put on your 
coaching hat
You are now in charge of people. 
You are responsible for teaching 
them, nurturing them, helping 
them grow in their positions, and 
sometimes babysitting them. 
Because a group of employees 
working together can occasionally 
seem like a group of children. 

Now comes the coaching and 
creation of a new team. Depending 
on the size of your hospital and the 
number of people for whom you 
are responsible, it is now your job 
to provide your staff with the skills 
to do their jobs. If you have a small 
team, you might be able to do one-
on-one training more often than if 
you have 25 employees or more.

Perhaps you need to train 
a person and they become respon-
sible for training the rest of the 
staff in a certain task. Sometimes 
being a leader also means learning 
to delegate. Decide who is capable 
and willing to teach others and 
let them teach. Training or 
coaching people to do things the 
way your hospital agrees they 
should be done is an important 
aspect of leadership, especially if 
they have never had someone in 
charge before.

There is going to be a lot more 
work on your shoulders at the start 
of your new role. You will need 
to create protocols and standards 
that everyone uses if such things 
are not already in place. In the long 
term it will make your job, and 
your life, considerably easier.

Step 5: Ask for help
When you do not know what to 
do, ask for help. There is no chance 
that you are going to know how to 
do everything brilliantly, perfectly, 
and correctly in the first week, the 
first month, or sometimes even the 
first year.

Go to conferences, read articles, 
find a supportive group of peers 
who are in the same position as 
you. Join a hospital managers 
association or a practice manage-
ment Facebook page. The options 
are endless.

Ask other leaders ques-
tions. Those who have been 
leaders longer than you may 

have different perspectives and 
different answers, and sometimes 
that is what you need. You need 
to see something from the outside 
and it can completely change your 
perspective. Or they are going to 
give you an answer that was right 
in front of you but you were so 
busy dealing with a problem that 
you did not see it. Guess what? 
That is OK.

Step 6: Own your mistakes
You are going to make mistakes. So 
will your staff and the people who 
lead you. Be willing to own your 
mistakes. Be willing to tell a staff 
member or team member what 
you did and how you have fixed 
it or intend to fix it. Be willing to 
share that. If you are willing to talk 
about the mistakes you have made, 
it shows that you are human and 
humble enough to know you are 
not perfect. 

I have made many mistakes 
along the way but have also 
learned much from them. Once 
upon a time, I was asked to take 
over the accounting software 
and accounts payable position 
at a practice. I had 1 session 
with the person who had done 
that task previously. I became 
overwhelmed. I messed up 
some numbers in that program 
and could not seem to ask for 
help or admit I had a weakness. 
When that error came to light, 
I admitted it and did my best to 
fix it. However, the damage was 
done. My owner did not feel they 
could trust me, and I ended up 
leaving that hospital. I learned 
from that experience. I learned 
that it is OK to say I do not know, 
and it is OK to ask for help, and 
I am a better manager because 
of that.

Step 7: Do not 
play favorites
The worst thing that you can 
do to your staff is play favorites. 
Everyone in your hospital, regard-
less of how well a person is liked 
or how long they have been at the 
hospital, should be held to the 
same standard. Rules are in place 
for a reason. If you create a policy 
that staff members can be no more 
than 5 minutes late for their shift 

each day, then everyone in the 
hospital needs to be held to that 
same standard. There should be 
a repercussion for the employee 
who comes into work 15 minutes 
after their shift starts every day. 
If something like that is not fixed, 
what kind of example are you 
setting for the rest of the staff? You 
are showing them that some rules 
only apply to some people, and 
that is not OK.

If you create a standard or 
rule in your practice, your job as 
a leader is to uphold that rule. 
That also means you cannot come 
in 15 to 20 minutes late for your 
shift. Lead by example—because, 
I promise, your staff is watching.

Step 8: Promote 
the positive
Celebrate victories. Often, a lead-
ership position becomes all about 
correctives, or handling all the 
negative aspects of a job. It is 
a never-ending job coaching staff 
who need to relearn a task or be 
shown a different protocol. You 
need to look for the victories. 

There needs to be a shift in 
thinking. Be the person who 
celebrates the accomplishments 
of others. When your technician 
draws blood on the first try for 
the 10th time in a row, celebrate 
that. When your kennel staff sets 
up a fecal correctly, celebrate 
that. When your reception staff 
handles another angry client 
without losing their temper, 
and keeps a smile on their face, 
celebrate that. Please be sincere. 
People can see through fake all 
day long. If you give a compli-
ment, mean it. Do not say thank 
you to the employee only at the 
Christmas party. 

Get into the habit and the 
mindset of promoting positivity. 
There is a saying, “throw kindness 
like confetti,” and that is a powerful 
statement. Be the kind of boss you 
want to have. Treat people how 
you want to be treated. Be kind. Be 
humble. Know that in the end, all 
will be well. 

Jenny Matthews, CVT, CVPM, 
is a veterinary consultant with 
Matthews Veterinary Solutions in 
Mustang, Oklahoma.
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To become unstoppable, we 
must take care of ourselves, 
said Kimberly Ann Therrien, 

DVM, at a lecture on reaching one’s 
potential that she, along with Laura 
Pletz, DVM, and Sarah Wooten, 
DVM, CVJ, delivered at the Fetch 
dvm360® virtual conference. The 
3 keynote speakers delved into 
different strategies and methods 
for becoming the best version of 
ourselves—from striving for healthy 
perfection to setting boundaries to 
discovering the power of agency. 

Aim for healthy perfectionism 
“Perfection is a roadblock to 
success,” Therrien argued. Rather 
than attempting to be perfect, 
we should aim for some form of 
perfection, she said. Although 
Therrien is by no means against 
having goals, she makes a distinc-
tion between what she considers 
healthy perfectionism and 
maladaptive perfectionism.

“Challenging ourselves is and can 
be a wonderful thing, as long as we 
set boundaries and don’t become 
obsessed with this urge to always 
be better, do more...or do it all,” 
she said, adding that “at the end of 
day, that is what creates maladap-
tive perfectionists because you set 
extremely high and unrealistic goals, 
quite frequently unachievable goals.” 

Set boundaries for self-care
Therrien also discussed the impor-
tance of setting boundaries and how 
they impact not only the person 
establishing them, but also everyone 
around them. If we don’t set 
boundaries, we can become angry 
or irritable. Ergo, boundaries are 
necessary to self-care.

“Many people view self-care as 
a luxury rather than…a priority,” she 
said, but “when you do not make 
this a priority, you find yourself 
overwhelmed, tired, or ill-equipped 
to handle some of life’s challenges 
and/or stressors.” Self-care—be it 
physical, social, mental, spiritual, 
or emotional—is intentional, and 
people have to consciously decide to 
make it part of their lives, she added.  

Be aware of thoughts 
and feelings
Pletz then offered some insights into 
how our feelings and thoughts affect 
our narratives and how it is critical 
that we don’t rely on emotionally 
charged cognitive distortions to 
keep ourselves from feeling drained. 
Some of these distortions include 
polarized thinking, mental filtering, 
overgeneralizing, jumping to 
conclusions, and catastrophizing. 

She also encouraged listeners 
to express their feelings because 
doing so is normal and healthy, 
but to also make an effort not to 
let emotions become negative, 
distorted thoughts. “We have these 
feelings that come upon us and then 
turn into thoughts that are based in 
judgments of ourselves and others 
and affect our moods,” leading us 
“to make more negative judgments, 
and those become part of our story, 
so you have this emotional baggage 
that you’re carrying around all the 
time,” she explained.

Instill agency 
Building upon Therrien’s sugges-
tions for self-care and Pletz’s for 
self-awareness, Wooten recom-
mended incorporating agency into 
our lives as the next step to over-
coming obstacles and being our 
best selves. 

“Agency is the sense of control 
that you feel in your life, your 
capacity to influence your own 
thoughts and behaviors, and your 
faith in your ability to handle a wide 
range of tasks, situations, obstacles,” 
Wooten remarked. It is “your power, 
your ability, to affect the future.” 

According to Wooten, agency 
is composed of self-reflection, 
intentionality, forethought, and 
self-reactiveness, and it allows us 
to make things happen in our lives, 
to produce our lives, rather than 
simply be its byproduct. When we 
understand and practice agency, we 
can reach our full potential. 

REFERENCE 
Bandura A. Agency. Albert Bandura. https://
albertbandura.com/albert-bandura-agency.
html. Published 2017. Accessed July 19, 2021

Becoming unstoppable 
By Julia Burke, Assistant Editor
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In this era of increasing corpora-
tization of veterinary medicine, 
you may be wondering whether 

practice ownership is right for you. 
After working long hours to finish 
veterinary school, it may feel like time 
for a break from pushing yourself 
to do more. But owning your prac-
tice means owning your destiny, 
managing your life on your time, and 
practicing medicine your way.

Although increasing corporate 
ownership and widespread uncer-
tainty may be unsettling, the disrup-
tion that comes with change is an 
opportunity to innovate and rein-
vent yourself and your profession. 
Who says practice ownership means 
working 7 days a week and never 
taking a vacation?

With a bit of ingenuity and a few 
financial calculations, you can design 
a practice that allows you to balance 
life, take great care of patients, deliver 
value to customers, and put money in 
your bank account. After all, corpora-
tions and private equity are profiting 
from veterinary health care, so why 
shouldn’t you? Where do you start?  

You can own your practice
Just thinking about practice owner-
ship may feel daunting and over-
whelming. It is a large purchase, a big 
commitment, and you may question 
whether you are qualified or ready. If 
you can calculate drug doses, diag-
nose complex medical conditions, and 
manage client emotions, you are more 
than capable of learning the leader-
ship and accounting skills to manage 
a business. The fact that you are a 
licensed veterinarian means you have 
the intelligence and discipline to own 
a practice and profit financially and 
professionally.  

You will make money
Veterinary health care is a robust 
market with plenty of room for 
owners to profit. Private equity and 
large corporations invest in your 
profession because they profit from 
the veterinary health care team’s 

labor. After paying your salary as 
a veterinarian, your support team’s 
hourly wages and other expenses, 
these large enterprising businesses 
put money in their pocket as profit. 
They also build equity or value in the 
practice that can be sold for addi-
tional profit.

In a 2019 report by the California 
Veterinary Medical Association, 
veterinarian owners reported higher 
wages than employed veterinarians 
with 38% of owners earning greater 
than $161,000 per year compared 
to only 29% of associates reporting 
similar wages. And more veterinarian 
owners reported increased gross 
revenue (money generated before 
subtracting expenses) and increased 
profit (money available to pay owner 
after paying expenses) in 2019 than in 
previous study years.  

Why wouldn’t you own and earn 
more money for your work?

You can prepare yourself 
for ownership
You may not be ready to own. But 
at some point, in your life, you were 
not ready to be a veterinarian either. 
It is heartbreaking to hear veterinar-
ians proclaim they just aren’t “good at 
business.” You learned the Krebs cycle 
and organic chemistry to prepare for 
clinical practice. You can learn to read 

P&L statements and balance sheets to 
prepare for practice ownership. 

Follow a process of exploration and 
analysis to avoid feeling overwhelmed 
and overcome obstacles. 

1Reflect on your 
personality traits, 
values, and skills
Self-reflection is the first step 

on your journey. Whether you gradu-
ated from veterinary school in the last 
year or the last decade, revisit your 
values and professional and personal 
goals as the foundation for deciding 
upon practice ownership.

Personality
If you are interested in obtaining 
a better understanding of your 
personality, there are sites avail-
able for free or low-cost personality 
testing such as www.123test.com/ 
or www.truity.com/. However, 
experts disagree about personality 
traits and your ability to change, so 
don’t take test results too seriously. 
I learned from my own journey 
that understanding myself allows 
me to consciously work toward 
adding to my toolbox of skills 
and competencies.

I have completed Myers-Briggs 
testing several times and found 
I changed from a “J” (judging person) 

to a “P” (perceiving person). I remain 
an “I” (introvert) but have developed 
skills that allow me to start a conver-
sation with anyone and lecture to 
large audiences. Use personality test 
results to help you understand how to 
enhance your personality. 

Values
Clarifying your values helps you 
pursue goals that will bring you peace 
and satisfaction. If you have a passion 
for providing care to pet owners with 
constrained resources, buying a prac-
tice focused on high margins and bells 
and whistles is discordant with your 
values. Discordance will lead to stress 
and possibly failure because you may 
be tempted to reduce prices to live up 
to your values and then suffer finan-
cial losses. For a better understanding 
of your values, check out this free 
values test: www.valuescentre.com/.

Skills
Practice management skills can be 
learned from a variety of organiza-
tions and there are good textbooks 
available as well. Don’t underestimate 
the value of hiring a coach to help you 
with this phase of your journey. 

2Explore options 
and research 
opportunities
I am sure you readily discuss 

cases with colleagues and special-
ists and spend time researching 
diseases and treatment options for 
difficult cases. The same goes for 
practice ownership. 

Connect with colleagues, practice 
brokers, management consultants, 
lenders, and real estate agents to tap 
their expertise. Don’t be afraid to 
request an informational interview 
to get a new perspective on practice 
ownership. Connect virtually through 
LinkedIn or at in-person conferences 
as they return to live events. While 
consultants and coaches may charge 
for their services, they often will 
extend a short introductory meeting 
at no charge to ensure there is a good 

Is practice ownership right for you?
Learn whether you should become a practice owner, plus tips on starting 
this journey and being successful. 
By Bonnie Bragdon, DVM, MS

Benefit Associate DVM Owner DVM
Salary
• Clinical practice
• Management services

Yes
No

Yes
Yes

Benefits
• Vacation
• Insurance
• Retirement
• Continuing education

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Expense auto, cell phone, etc After taxes Before taxes, as 
business expense

Equity in business Unlikely unless employer 
offers alternate 
compensation

Yes

Rent from real estate No Yes, if real estate 
owned

Equity in real estate No Yes, if real estate 
owned
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fit. Conversations with lenders, 
brokers, and real estate agents are 
generally free because their fees 
are paid when you make use of 
their services. 

The most important part of this 
phase is to keep an open mind and 
explore all options fully to under-
stand what you like and don’t like. 
This is your time to gather and 
analyze information and try new 
ideas for fit.    

3 Create SMART 
goals to maintain 
momentum
Goals should be specific, 

measurable, achievable, relevant, and 
time bound (SMART). Planning to 
call 3 practice brokers 
in the next month 
to understand their 
approach to repre-
senting buyers and 
sellers is a SMART 
goal. Planning to buy 
a practice within the 
next 30 days is likely 
not a SMART goal—
your dream practice 
may not be available 
for sale within the next 
30 days and finding 
and closing on finance is not likely to 
happen in that short time.

Although “stretch” goals may 
inspire you to work harder to achieve 
something just outside your reach, 
they can lead to burnout because 
you may repeatedly fail to meet your 
goals. On the other hand, having 
SMART goals keeps you motivated, 
focused, and rewards those small 
incremental steps toward ownership.  

4 Tell a friend, family 
member, or colleague 
about your goals 
and commitments. 

Telling someone about a goal or 
commitment increases the likeli-
hood you will follow through. Plus, 
it’s great to have the additional 
support and perspective. Ask for 
direct feedback for additional insight 
on personal growth. Simple ques-
tions like, “What do I do well? ” or 
“What can I improve?” make it easier 
for your connections to offer you 
information about yourself you may 
not know. For example, someone 
told me I am highly competitive. 

I was dumbfounded to learn some-
thing so obvious to others yet hidden 
to myself. Once aware, I was able to 
manage this personality trait with 
compassion for myself to alleviate 
the stress I feel and develop skills to 
harness the power of competition. 

Creating and following a process 
for exploration provides structure to 
increase your success. Stay disci-
plined and resolved but be kind and 
patient with yourself. Keep an open 
mind, make small decisions, and 
experiment. Don’t pressure yourself 
to make decisions if you aren’t ready. 
Seek expert advice as you consider 
your options. Just like you wouldn’t 
hesitate to refer your patient for 
a complex condition or treatment, 

don’t hesitate to find 
expert help to get 
through this impor-
tant process. Plan for 
things to take longer 
than you anticipated 
and recognize you 
will experience 
disappointment, 
frustration, and 
failure as you explore 
your options. Failure 
is a part of learning 
and stress is a part 

of growth. The tangible and intan-
gible rewards of ownership outweigh 
the hardships.  

You will enjoy ownership
Research shows increasing numbers 
of people are disconnected from their 
work—checking boxes and punching 
time clocks simply to bring home 
a paycheck. Management adds layers 
of policies, rewards, and punish-
ments to force engagement and 
improve quality. You didn’t sacrifice 
time and money to become a veteri-
narian to check boxes and adhere to 
policies. You became a veterinarian 
because you enjoy caring for animals 
and helping people. Job satisfaction is 
driven by autonomy over your work, 
mastery of your craft, and a sense 
of purpose. When you own your 
practice, you own your destiny, your 
medicine, and your profession. 
  
REFERENCE
2019 Economic Issues Survey of California 
Veterinarians and RVTs. California Veterinary 
Medical Association, August 2019. Accessed 
June 2021. https://cvma.net/wp-content/
uploads/2020/01/19-7232-Economic-Issues-
Survey-Final-Report-11-21.pdf

When you own 
your practice, 
you own your 
destiny, your 
medicine, and 
your profession.
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The US animal health industry 
has long been a global front-
runner. Over the past few 

generations, our pets have made the 
move from the backyard to the couch 
to our beds. We have never been 
closer to our furry companions, and 
this has been reflected across the 
veterinary industry. Even with the 
global economic impact of COVID-
19, the US veterinary industry 
rebounded strongly in the latter half 
of 2020, with industry sales data from 
the Veterinary Hospital Managers 
Association (VHMA) reporting 
revenue growth of 4.5% from 2019 
to 2020.1 But how has COVID-19 
changed the very dynamics of service 
delivery? Outlined below are the 
shifts that took place within weeks of 
the pandemic hitting and even with 
reopening—the new ways of doing 
business that are here to stay.

Curbside appointments—
the new normal
As with humans, essential medical 
care did not diminish during the 
pandemic; all our family animals with 
the usual ailments needed treatment. 

Although the purchase of essentials 
such as parasiticides and wormers 
shifted online, seeing the veterinarian 
in person remained a critical element 
of care. Given COVID-19 restrictions 
and social distancing requirements, 
the most impressive pivot by the 
industry was the almost immediate 
shift to curbside appointments with 
staff collecting and treating pets while 
owners waited in cars. In a February 
2021 Brakke survey, 86% of vets 
were still offering this service with 
it accounting for 62% of visits.2 The 
obvious safety and convenience of 
this new trend seem set to stay even 
as society returns to prepandemic 

norms. An interesting dynamic is that 
although 80% of vets believe owners 
will revert to in-clinic visits post 
pandemic, many owners are happier 
with curb-side service.

M/A/R/C Research with a sampling 
size of 1000 pet owners reported that 
86% felt curbside treatment went well 
or very well for their pets and 28% 
felt curb-side care went better than 
traditional in-clinic visits. The most 
significant data from this study point 
to the 48% of owners who would 
use curb-side after the pandemic 
has ended.3

Telemedicine—struggling 
to gain traction
For many years, the shift to telemedi-
cine has struggled to gain traction 
and although the pandemic could 
have been the perfect storm to 
switch to telemedicine, veterinar-
ians and owners have been slow to 
embrace these services. Although 
the same Brakke February 2021 
research reported that 39% of vets 
were offering telemedicine either 
via phone/FaceTime/Zoom or a 
veterinary-specific app, less than 

3% of clients used these services. This 
lack of uptake might seem obvious 
given the lack of verbal communica-
tion from animals, but it also appears 
pet owners need their animals 
to be examined in person by the 
veterinarian to feel they are receiving 
adequate treatment.

Online sales–a must-
have solution for future 
veterinarians 
The convenience of shopping from 
home continues to expand across 
all industries and retail segments. 
Online retailers have been particu-
larly successful in understanding 
consumer behavior and tailoring 
marketing messages accordingly, 
resulting in high conversion rates. 
Meanwhile, the traditional costs of 
brick-and-mortar stores have been 
pumped into understanding and 
pursuing business online. In 2020, 
online veterinary product purchases 
by pet owners accelerated and 
although the health care requirement 
for essentials such as wormers and 
parasiticides has easily transitioned 
to online purchases, the more 

The changing dynamics of veterinary care
How COVID-19 prompted veterinary care to change and the new business 
practices that will remain in the postpandemic world. 
By Louise Grubb, TriviumVet CEO

VETTED™ | Practice management

48%
would use curbside after  
the pandemic has ended.
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THE FIRST ORAL ISOXAZOLINE 
FLEA AND TICK PRODUCT 
FOR CATS
• Easy-to-give, palatable monthly chewable

with 99.5% successful administration 
by cat owners1

• Starts to kill fleas within 6 hours

• Kills Ixodes scapularis ticks,
the most common tick in cats2

• Contains lotilaner, which was 
chosen from 1,000 other 
compounds during development 
for its efficacy and safety profile3

Talk to your Elanco sales rep about NEW Credelio Cat

Introducing

INDICATIONS
Credelio CAT kills adult fleas and is indicated for the treatment and prevention of flea infestations (Ctenocephalides felis) for one month in 
cats and kittens 8 weeks of age and older and weighing 2.0 pounds or greater.

Credelio CAT is also indicated for treatment and control of Ixodes scapularis (black-legged tick) infestations for one month in cats and kittens 
6 months of age and older and weighing 2.0 pounds or greater. 

IMPORTANT SAFETY INFORMATION
Lotilaner is a member of the isoxazoline class. This class has been associated with neurologic adverse reactions including tremors, ataxia 
and seizures. Neurologic adverse reactions have been reported in cats receiving isoxazoline class drugs, even in cats without a history of 
neurologic disorders. Use with caution in cats with a history of neurologic disorders. The safety of Credelio CAT has not been established in 
breeding, pregnant and lactating cats. The effectiveness of Credelio CAT against Ixodes scapularis in kittens less than 6 months of age has not 
been evaluated. The most frequently reported adverse reactions are weight loss, tachypnea and vomiting. For full prescribing information 
see Credelio CAT package insert.

1Chappell K, Paarlberg T, Seewald W, et al. A randomized, controlled field study to assess the efficacy and safety of lotilaner flavored chewable tablets 
(Credelio™ CAT) in eliminating fleas in client-owned cats in the USA. Parasite Vector. 2021;14:127.

2Little SE, Barrett AW, Nagamori Y, et al. Ticks from cats in the United States: Patterns of infestation and infection with pathogens. Vet Parasitol. 2018;257:15.
3Toutain C, Seewald W, Jung M. The intravenous and oral pharmacokinetics of lotilaner in dogs. Parasite Vector. 2017;10:522.

Credelio, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. © 2021 Elanco or its affiliates. PM-US-21-1185



Chewable Tablets
For oral use in cats
Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.

Description:
CREDELIO CAT (lotilaner) is a chewable tablet for oral administration to cats and kittens 
according to their weight. Each chewable tablet is formulated to provide a minimum lotilaner 
dosage of 2.7 mg/lb (6 mg/kg).
Lotilaner has the chemical composition of 5-[(5S)-4,5-dihydro-5-(3,4,5-trichlorophenyl)-
5-(trifluoromethyl)-3-isoxazolyl]-3-methyl-N-[2-oxo-2-[(2,2,2-trifluoroethyl)amino]ethyl]-
2-thiophenecarboxamide.

Indications:
CREDELIO CAT kills adult fleas and is indicated for the treatment and prevention of flea 
infestations (Ctenocephalides felis) for one month in cats and kittens 8 weeks of age and older, 
and weighing 2.0 pounds or greater.
CREDELIO CAT is also indicated for the treatment and control of Ixodes scapularis (black-legged 
tick) infestations for one month in cats and kittens 6 months of age and older, and weighing 
2.0 pounds or greater.
Dosage and Administration:
CREDELIO CAT is given orally once a month, at the minimum dosage of 2.7 mg/lb (6 mg/kg).

Dosage Schedule:

NA = not applicable.
CREDELIO CAT must be administered with food (see Clinical Pharmacology).
Treatment with CREDELIO CAT can begin at any time of the year and can continue year-round 
without interruption.

Contraindications:
There are no known contraindications for the use of CREDELIO CAT.
Warnings:
Not for human use. Keep this and all drugs out of the reach of children.
Keep CREDELIO CAT in a secure location out of reach of dogs, cats, and other animals to 
prevent accidental ingestion or overdose.

Precautions:
Lotilaner is a member of the isoxazoline class. This class has been associated with neurologic 
adverse reactions including tremors, ataxia, and seizures. Neurologic adverse reactions have 
been reported in cats receiving isoxazoline class drugs, even in cats without a history of 
neurologic disorders. Use with caution in cats with a history of neurologic disorders.
The safety of CREDELIO CAT has not been established in breeding, pregnant and lactating cats 
(see Foreign Market Experience).
The effectiveness of CREDELIO CAT against Ixodes scapularis in kittens less than 6 months of 
age has not been evaluated.
Adverse Reactions:
In a well-controlled U.S. field study, which included 341 cats (228 cats treated with CREDELIO 
CAT and 113 cats treated with a topical active control), there were no serious adverse reactions.
Cats with Adverse Reactions in the Field Study

*Two geriatric cats developed mildly elevated blood urea nitrogen (BUN) (42 to 58 mg/dL; 
reference range: 14 to 36 mg/dL) during the study. One of these cats, which had suspected 
pre-existing kidney disease, also developed a mildly elevated serum creatinine (2.5 mg/dL; 
reference range: 0.6 to 2.4 mg/dL) during the study.
Foreign Market Experience: The following adverse events were reported voluntarily during 
post-approval use of the product in cats in foreign markets: hyperactivity, pruritus, tachypnea, 

dyspnea, lethargy, vomiting, anorexia, hyperthermia, hypersalivation, tachycardia, mydriasis, 
tremors, ataxia, seizures, hepatopathy, anaphylactic reactions resulting in death, pancreatitis, 
immune mediated hemolytic anemia, and glomerulopathy.
Five 3- to 4-week-old nursing kittens (one litter of 2 kittens and one litter of 3) died within three 
days of the queens receiving CREDELIO CAT. Two pregnant cats spontaneously aborted or had 
fetal and perinatal deaths within a few days of receiving CREDELIO CAT.
To report suspected adverse events, for technical assistance or to obtain a copy of the Safety 
Data Sheet (SDS), contact Elanco US, Inc. at 1-888-545-5973. For additional information 
about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS 
or http://www.fda.gov/reportanimalae.

Clinical Pharmacology:
Following oral administration of 26 mg/kg (the maximum labeled dose), peak lotilaner 
concentrations were achieved in most cats at the 24-hour sampling point. Cats 3 months 
of age had a shorter elimination half-life (average of 7.5 days) than at 7 months of age 
(average of 32 days). Due to reduced drug bioavailability in the fasted state, CREDELIO CAT 
must be administered with a meal or within 30 minutes after feeding.

Mode of Action:
Lotilaner is an ectoparasiticide belonging to the isoxazoline group. Lotilaner inhibits insect and 
acarine gamma-aminobutyric acid (GABA)-gated chloride channels. This inhibition blocks the 
transfer of chloride ions across cell membranes, which results in uncontrolled neuromuscular 
activity leading to death of insects and acarines. The selective toxicity of lotilaner between 
insects and acarines and mammals may be inferred by the differential sensitivity of the insects 
and acarines’ GABA receptors versus mammalian GABA receptors.

Effectiveness:
In a well-controlled laboratory study, CREDELIO CAT began to kill fleas six hours after 
administration, with greater than 98% of fleas killed within 12 hours after administration. 
In another well-controlled laboratory study, CREDELIO CAT demonstrated 100% effectiveness 
against adult fleas 24 hours after administration or infestation for 35 days.
In a 90-day well-controlled U.S. field study conducted in cats with existing flea infestations 
of varying severity, the effectiveness of CREDELIO CAT against fleas on Days 30, 60 and 
90 compared to baseline was 98.5%,100% and 100%, respectively. Cats with signs of 
flea allergy dermatitis showed improvement in erythema, papules, scaling, alopecia, 
dermatitis/pyodermatitis, and pruritus as a direct result of eliminating fleas.
In a well-controlled laboratory study, CREDELIO CAT killed fleas before they could lay eggs, 
thus preventing subsequent flea infestations after the start of treatment of existing flea 
infestations for 30 days.
In well-controlled laboratory studies, CREDELIO CAT demonstrated >97% effectiveness against 
Ixodes scapularis ticks 72 hours after administration or infestation for 31 days.
Palatability: In the U.S. field study, which included 648 doses administered to 225 cats, 
21.1% of the doses were voluntarily consumed when CREDELIO CAT was offered by hand, 
on the floor, or in an empty bowl, an additional 25.8% of doses were voluntarily consumed 
when CREDELIO CAT was offered with food, and 52.6% of doses required placement of the 
chewable tablet in the back of the cat’s mouth.
Owners were unable to administer CREDELIO CAT for 0.5% of doses.

Animal Safety:
In a margin of safety study, CREDELIO CAT was administered orally to 24 (8 cats/group) 
8-week-old cats at 1, 3 and 5X the maximum labeled dose of 26 mg/kg every 28 days for 
eight consecutive doses. The 8 cats in the control group (0X) were untreated.

There were no clinically-relevant, treatment-related effects on physical and neurologic 
examinations or gross pathology. Dry food consumption was reduced in male cats in all 
treated groups compared to control cats. Body weights of male cats in the 3X group 
were less than the control male cats. Vomiting occurred post-dosing in cats in all groups, 
including the control group, but was increased in the 5X group. At multiple time points, 
neutrophil counts were decreased (750-2710/μL; low end of normal: approximately 2800/μL) 
in cats in all treated groups compared to control cats, including in a cat in the 3X group that 
died during anesthesia to obtain the electrocardiogram (ECG). From Days 28 to 92, two and 
three female cats in the 3X and 5X group, respectively, had elevations in blood urea nitrogen 
(BUN) at least at one time point (37-43 mg/dL; high end of normal: 36 mg/dL). Three cats 
each in the control, 1X and 5X groups and six cats in the 3X group had minimal, usually 
unilateral, tubular regeneration of the kidneys. One cat each in the control, 1X and 5X groups 
and four cats in the 3X group had minimal generalized lymphoid depletion of the thymus. 
Four of the five cats in the two high-dose groups (3X and 5X) with the thymus changes also 
had neutropenia at 25% or more of the time points.

Blood concentrations of lotilaner confirmed systemic exposure in all cats administered lotilaner, 
although the exposure was less than dose proportional.
Storage Information:
Store at 15-25°C (59 -77°F), excursions permitted between 5 to 40°C (41 to 104°F).
How Supplied:
CREDELIO CAT is available in two chewable tablet sizes for use in cats: 12 and 48 mg lotilaner. 
Each chewable tablet size is available in color-coded packages containing 1 chewable tablet. 
The 48 mg chewable tablet size is also available in color-coded packages containing 3 or 
6 chewable tablets.
Approved by FDA under NADA # 141-528
Manufactured for:
Elanco US Inc
Greenfield, IN 46140 USA
CredelioCAT.com
Credelio, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates.
Rev. date 04/2021

PA280229X  W1b

Body Weight

2.0 to 4.0 lbs

4.1 to 17.0 lbs

Over 17.0 lbs

Lotilaner Per Chewable Tablet (mg)

12

48

NA

Chewable Tablets Administered

One

One

Administer the appropriate 
combination of chewable tablets

Adverse Reaction
(AR)

Weight Loss
Tachypnea
Vomiting
Diarrhea
Anorexia

Elevated blood urea nitrogen (BUN)*

CREDELIO CAT Group:
Number (and Percent) of 
Cats with the AR (n=228)

5 (2.2%)
3 (1.3%)
3 (1.3%)
2 (0.9%)
2 (0.9%)
2 (0.9%)

Active Control Group:
Number (and Percent) of 
Cats with the AR (n=113)

2 (1.8%)
0 (0.0%)
1 (0.9%)
0 (0.0%)
0 (0.0%)
0 (0.0%)
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% of vets offering % of all appts
Curbside service while client waits 
outside

86% 62%

Drop-off service 52% 14%

Clients bring pet inside 21% 17%

Telemedicine via phone 22% 1%

Telemedicine via FaceTime, Skype 
and/or Zoom

9% 1%

Telemedicine via a veterinary-
specific app or software

8% <1%

Other 8% 6%

Source: Brakke Animal Health 2021 Animal Health Industry Overview

specialty prescription-only medi-
cines have had to follow suit. This has 
resulted in more veterinarians writing 
scripts to be filled by online pharma-
cies and investing in their own online 
ordering and delivery platforms 
to fill this burgeoning need, with 
over half of practices now offering 
online ordering. 

Brakke Consulting released an 
in-depth report in 2018 exploring 
online sales at small animal veterinary 
practices. This Veterinary Practice 
Home Delivery Report4 compiled data 
from more than 1100 respondents 
showing that:

 • Half of independently owned 
practices operate an online store 
or pharmacy

 • Online sales represent roughly 
1% of the average independently 
owned practice’s annual revenues

This highlights the major opportu-
nity for growth in the online segment 
as veterinarians learn to retain their 
clients and potential revenue streams 
within their practice, albeit online.

Competition is fierce
With many veterinary practices 
selling pet food and grooming and 
gifting products in addition to 
their pet pharmacy category, the 
competition has never been fiercer 
to retain revenues and satisfy the 
modern, tech-savvy client. The 
rise of Chewy, Inc—an American 
online retailer of pet food and other 
pet-related products—is a clear 
signpost that US clients want their 
pet products to have all the variety 
of choice and convenience they 
have come to enjoy in other areas 
of their retail lives. Chewy’s focus 
on customer experience and auto-
ship of products took a leaf from 

the Amazon playbook and has paid 
off. Unlike many other companies 
that have suffered through 2020, 
Chewy has seen its stock price 
soar as individuals have shifted 
more heavily to online. Since the 
start of 2020, Chewy shares have 
jumped from about $30 to more 
than $67. Reporting in August 
2020, the company saw net sales of 
$1.7 billion, a 47% increase over the 
same period in 2019.5 With myriad 
other online-savvy companies 
following suit, your local vet prac-
tice will need to upskill and invest in 
technology to stay in this market.

Industry challenges
Despite industry challenges and 
changes, the veterinarian remains 
central to pet health care but prac-
tices must adapt to keep pace with 
the strong demand for veterinary 
services. As most veterinary hospi-
tals find themselves at capacity, 
price increases are inevitable and 
Animalytix is projecting increases 
of between 7% and 9%.6 A continued 
shortage of registered veterinarians 
and qualified employees will push 
wages upward, putting pressure on 
practice margins and profitability. 
Growing online revenue streams 
provide an opportunity for increasing 
revenue and creating passive income 
that can be reinvested to develop the 
health care services.

The future
One thing is certain from the strong 
performance of the animal health 
industry over the past 10 years and its 
ability to rebound in a post pandemic 
era: pets are now part of the family, 
and their health care has become 
a physical, emotional, and finan-
cial priority. 

Louise Grubb is the founder and chief 
executive officer of TriviumVet, which 
was named one of the top 100 start-
ups in Ireland in 2020 and 2019. She 
has more than 20 years’ experience in 
the veterinary and pharmaceutical 
industries. Her previous roles include 
founder of NutriScience, a global 
developer and supplier of dietary and 
wellness supplements for animals, 
and founder of Q1 Scientific, a firm 
specializing in the stable storage 
of human and veterinary phar-
maceutical products. In 2016, she 
was a finalist in the Ernst & Young 
Entrepreneur of the Year Awards while 
leading Q1 Scientific. 
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One year after my wife, 
Dr Amy Shirley, and I were 
married, I was diagnosed 

with type 1 diabetes. To say that 
diagnosis came as a shock is quite 
an understatement. My life was 
forever altered, but I am thankful to 
live in an era of exceptional medical 
care. Although my lifestyle certainly 
changed that day, I am not hindered 
from living a fairly normal life. 
Thanks to recent technology, most 
individuals would have no idea I have 
a health condition. 

One result of being diagnosed with 
a chronic disease is that I frequently 
must see various health care profes-
sionals. My endocrinologist requires 
that I receive a digital scan of my 
retinas annually. On my most recent 
visit to the optometrist, I experi-
enced what I can best describe as a 
“PTSD moment,” and it helped me 
better understand how some of our 
animal patients feel when they visit 
our veterinary hospital. I walked 
into Focus Eyecare and was warmly 
greeted by the staff. I had a seat and 
completed my paperwork as normal. 
After a very brief wait, I was led to 
the imaging room. Up to this point, 
everything was going well and I was 
not feeling any anxiety. However, once 
the technician began my examination, 
my unconscious brain took over. 

First came a simple focus test. 
As I put my chin on the rest of the 
diagnostic machine, my eyes imme-
diately began to water. They started 

pouring like I was watching the final 
scene of Where the Red Fern Grows 
when young Billy is burying Little 
Ann beside Old Dan. I believe that my 
body was reacting to past experiences 
at my previous optometrist’s office. 
There, each eye exam included one 
of the machines discharging a short 
blast of air straight into my open eye. 
This would always cause me to tear 
up. Now, in anticipation of that test, 
my body was acting on its own. We 
made it through the first part of my 
exam, but I had to constantly wipe the 
tears from my eyes.  

When we made it to the pres-
sure test, I made a comment to my 
technician that my body had been 
bracing for this moment since I had 
first placed my head on the chin 
rest. We laughed for a second about 
my tear production. She looked at 
me and said, “You know, we have 
never blown that puff of air in your 
eyes since you’ve been seeing us. We 
haven’t used that method in many 
years.” That was when I told her that 
I finally understood how some of 
our patients at Family Pet Health 
seem to react when they come in for 
veterinary visits. 

Despite being a Fear Free certi-
fied practice and striving to provide 
an enjoyable experience for pets and 
owners, many of our patients suffer 
from increased levels of fear, anxiety, 
and stress from the moment they pull 
into our parking lot. These emotions 
are usually not the result of anything 

they have encountered within our 
building, but rather their past experi-
ences elsewhere. Cats and dogs that 
have a great distrust of our team 
members are often uncooperative, 
which can be very frustrating as we 
are trying to diagnose and treat them.

I wish we could just have a quick 
conversation with our patients and 
explain that we are not trying to 
cause them pain, and if they would 
just sit still for a moment we would 
be finished much faster. Instead, we 
must slow things down and simply 
try to earn their trust as we work to 
resolve their problems. Sometimes, 
we cannot even complete the exam 
and must reschedule with the patient 
being prescribed previsit pharma-
ceuticals. When we can successfully 
overcome the patient’s fears and 
complete our exams and treatments, 
it’s even more satisfying knowing we 
did so without further damaging the 
animal’s emotional health.

I am proud to say that 100% of my 
team is sold on the mission of Fear 
Free—to practice veterinary medicine 
in such a way that works to mini-
mize the fear, anxiety, and stress that 
our patients may experience during 
their visit to our veterinary hospital. 
The proof that it works can be seen 
in our patients that have experi-
enced a #FearFreeVetVisit. Watching 
a puppy enthusiastically pull his 
owner through our front door so 
that he can jump right on the scale to 
get his whipped cream cone warms 

my heart. Having clients post posi-
tive reviews on social media for all 
who will listen about how their pets 
love going to the veterinarian’s office 
motivates our team to stay mission-
minded each day. Hearing my LVMT 
who is celebrating a work anniversary 
say, “I love working here; I haven’t 
been bitten one time” makes me 
laugh and affirms that we are creating 
a special work environment. 

I now have a better apprecia-
tion for the stress that some of our 
patients are dealing with when they 
enter our hospital. It has strength-
ened my desire to provide a posi-
tive environment in which our team 
can respond to the pet’s needs. I am 
not sure whether my body will ever 
relax and stop gushing tears at the 
optometrist’s office, but I hope over 
time I will become desensitized to 
placing my chin on the rest of the 
diagnostic machine. Maybe on my 
next visit I will take my own whipped 
cream cone. 

Michael Shirley, along with his wife, 
Dr Amy Shirley, own Family Pet 
Health in Murfreesboro, Tennessee, 
a small animal hospital with 
3 doctors and 10 team members. 
Michael is responsible for practice 
management—with a heavy focus on 
marketing and developing a positive 
practice culture. Michael created the 
1800-member Veterinary Leadership 
Book Club, which may be found 
on Facebook.

VETTED™ | Practice management

Fear-free 
optometry
Learn how this 
practice owner’s visit 
to the optometrist 
strengthened his 
understanding of the 
anxiety, stress, and 
fear pets undergo 
during visits.
By Michael Shirley 
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VETERINARY DENTAL, ANESTHESIA 
& OXYGEN EQUIPMENT

Download all  
product details,  
brochures and  
more from  
our support  
website at:  

engler411.com

Engler Engineering Corp / Dynax
1099 East 47th Street • Hialeah, Florida 33013 USA

Toll Free 800-445-8581 • Tel: 305-688-8581 / Fax: 305-685-7671
Email: info@englerusa.com • dynax@englerusa.com

Web: www.englerusa.com • www.dynaxusa.com
Download Brochures, Manuals, Videos, How to Pages and much more at:

Support website: www.engler411.com
Proudly made
in the U.S.A.

Wall Mount
included 
Optional

Stand
Available

Wall Mount included 
Optional Stand

Available

Visit our support website for all our brochures,
manuals and how to videos www.engler411.com

Wall Mount included 
Optional Stand

Available

SCALE-AIRE HIGH SPEED
Ultrasonic scaler / Highspeed /
Low speed / Air-Water syringe

Drill-Aire High Speed Dental Air Unit
For Clinics in need of highspeed capability.

Includes a highspeed handpiece
and Air-Water Syringe

Drill-Aire Plus High Speed Dental Air Unit
Includes a highspeed handpiece, low speed

handpiece and Air-Water Syringe

Mini Scale-Aire High Speed Dental Air Unit
Easily connects to a regulated

nitrogen tank or external compressor

Son-Mate II Ultrasonic Scaler/Polisher
At the touch of the switch, alternate from scaling to  

polishing plus a variety of other operations. You can perform 
curettage, deep scaling of heavy calculus and stain removal. 

Optional drilling & cutting accessories available

The “Original” Cat Grabber
The CAT-GRABBER is the safest means of 

controlling the fractious cat, humanely.

CIRCULATOR PAD PROTECTION
A washable antimicrobial pouch into which 
a circulator pad is inserted to prevent 
punctures or chewing damage. 
Available in S, M & L.

dynaxusa.com for 
more information.

Dynax Fleece-Bags
Accommodates MaxiTherm Pads

TriMate - Scaler, Polisher & Electrosurgery
A three in one unit that offers a high quality, high powered,  

fully automated scaler, polisher and general 
purpose electrosurgery unit. (An Engler Exclusive!!!)

EZ-Breathe.com
Veterinary Ventilator

Electro-Son Electrosurge Unit
Mono & Bipolar LCD Touch Screen

EverFlo 5 LPM
Oxygen Concentrator

Never pay for Oxygen again with one 5L Oxygen concentrator you can run 1 traditional anesthesia machine. Visit www.engler411.com to view all our brochures.

All Engler Dental Table top units comes with a SIX YEAR WARRANTY & LIFE TIME LOANER SERVICE - Visit our support website for brochures, Manuals, Videos Etc... for complete details

Our Most affordable  
High Speed at only

Very affordable  
High Speed at only

Our Most Popular  
High Speed at only

NEW

5 LPM

$4405

$1120

$1695

$1295

A.D.S. 2000
Electronic positive pressure

Anesthesia Machine/Ventilator

MaxiTherm Circulator Pads
Why pay more? Adapts to all circulator 

warmers. Our pads are less expensive, better 
quality and will last longer than any other 

circulator pad. We also offer our Fleece Bags  
to protect our pads from punctures and 

provides patient comfort. Engler’s innovative 
products provide more for less $$$.  

See www.dynaxusa.com for more details.

Dynax
                      Stretcher & Gurney

The Dynax Gurney is a tubular frame 
construction with unique connectors  
creating a means of supporting the  

Dynax stretcher and the larger canine  
patient, up to 200 pounds.

Sonas II Ultrasonic Dental Scaler
The Sonus II ultrasonic scaler is a reliable, powerful and 

rugged unit that has a proven track record. As with all our table 
top dental units it is supplied with our super 6 year warranty, 

lifetime loaner service and proudly made in the USA.

All in one miniature air  
unit Introductory Price

$2420

Engler_2021_dvm.indd   2Engler_2021_dvm.indd   2 1/20/21   3:06 PM1/20/21   3:06 PM
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MARKETPLACE & PRODUCT SHOWCASE

ANESTHESIA EQUIPMENT DENTAL EQUIPMENT

MEDICAL SERVICES

MOBILE VETERINARY

dvm360.com

Have you checked out our podcast yet?  Visit dvm360.com/podcasts

MEDICAL EQUIPMENT

ARCHITECTS/BUILDERS

CONTINUING EDUCATION
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MARKETPLACE & PRODUCT SHOWCASE

PRACTICES FOR SALE OR LEASEMOBILE VETERINARY

Helping you prepare

www.laboit.com
800-776-9984

for the future.
Practice Sales, Valuations, 
Associate Buy-Ins, Corporate 
Sales, & Buyer Representation. 
Practice appraisal completed 
in just 2 weeks! Contact 
Rebecca Robinson Davis, 
CBI, at 912-268-2701 or 
Hello@psavet.com. See our 
national listings @www.
practicesalesadvisors.com.

FL NEW! SARASOTA Area- All 
Pets Clinic - Price Just Reduced! 
Distress Sale, Posh Commercial 
Area, Leased Facility. 
FL UNDER NEGOTIATION! 
TAMPA Area- 5,000 SF Facility, 
Grossing over $1M, Immediate 
Growth to New Buyer!
FL UNDER CONTRACT! 
PANHANDLE- AAHA 
Accredited, Grossing $1.4M, 
Owner Willing to Stay On.
FL NEW! NAPLES- Brown 
Veterinary Clinic, Grossing 
$1.1M+, 44% Cash Flow. 
FL NEW! MELBOURNE- All 
Animal & Bird Hospital, 
Distress Sale, Right off 
Busy HWY, Room for 
Immediate Expansion.
FL PRICE INCENTIVE! 
CENTRAL FLORIDA- Upgrade 
Cash Allotment Awarded 
at Closing, Priced $300K 
Below Appraised Value!
GA PERRY Area- Bembry 
Veterinary Clinic, Grossing 
Approximately $900K+, 
Practice & Real Estate 
Sales Price Only $700K.
NJ UNDER NEGOTIATION! 
NEWARK Area- Grossing 
$1.4M, Multi Doctor Practice, 
AAHA Accredited. 
NM SANTA FE Area- Grossing 
over $700K with Tremendous 
Annual Growth, Equipped 
with New Digital Radiology.
SC NEW! CHARLESTON Area- 
2,000SF Facility + 1,500SF 
Kennel, Well-established, 
Annual Revenue Up 20%.
TN EASTERN TN- 
Grossing $2.8M, Seeking 
Corporate Buyer.
TN UNDER CONTRACT! 
KNOXVILLE Area- Grossing 
Approximately $700K, 
YTD Sales Up 20%.
TX HOUSTON Area- Pet 
Medical Center, Coastal 
Community, Exceptional 
Growth, Leased Facility.

MEDICALWORLDNEWS

With easy viewing access on all our sites, you will 
be among the first to hear about the following:

• Breaking health care news
•  Live updates and opinions on what’s 

happening, with leading experts answering the 
tough questions

•  Cross-specialty feedback for multidisciplinary 
approaches to treatment and guidelines

mjhlifesciences.com/ 
news-network

Contact  
John Hydrusko 

JHydrusko 
@mjhlifesciences.com  
for information about 

reserving ad space.

        dvm360.com

Have new product news to 
share? dvm360products 

@mjhassoc.com

To share an upcoming  
CE event, dvm360news@

mjhassoc.com

Interested in writing for  
the dvm360® family of 

publications? etricarico@
mmhgroup.com
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Get updates online @
dvm360.com

Pure Balance PRO+
Pet food line 
Launched by Walmart, this veterinarian-formulated pet 
food line for dogs and cats complements the 9-year-old Pure 
Balance brand. Deemed “super-premium,” the 9 new diets 
are made with either chicken, salmon, or turkey as the first 
ingredient. This formula contains natural ingredients, plus 
added vitamins, minerals, and other nutrients, and is free of 
artificial colors, flavors, or preservatives. The food line includes 
Pro+: Puppy, Senior Dog, Weight Management for Dogs, 
Weight Management for Cats, Small Breed for Dogs, Large 
Breed for Dogs, Kitten (wet and dry), Senior Cat, Sensitive 
Skin & Stomach for Cats.
 
For more information, visit walmart.com/browse/
pets/pure-balance-pro/5440_7615496

Purina Pro Plan Veterinary 
Supplements Calming Care
Feline calming probiotic supplements 
Purina Pro Plan Veterinary Supplements Calming Care for 
cats contains Bifidobacterium longum (BL999), a probiotic 
strain shown to help promote calm behavior in felines. 
Calming Care aids cats in managing changes in routine and 
location while encouraging positive behaviors (eg, playing, 
seeking out social contact). Because diet-related changes 
in gut microbiota can influence the brain via the gut-brain 
axis and therefore, may influence anxious behaviors, BL999 
targets the gut-brain axis to alter anxious behavior. Calming 
Care is packaged in boxes of 45 sachets. It should be 
supplemented daily for at least 6 weeks to evaluate efficacy. 

For more information, visit proplanvetdirect.com

Felaqua Connect
Innovative cat water bowl
Felaqua Connect is a wide, shallow cat water bowl designed 
to boost hydration by making water appear more visible 
and appealing. This bowl delivers clean, fresh water and 
automatically refills from the reservoir—no recirculating 
water. Additionally, you can receive notifications when the 
water needs to be changed. Felaqua Connect is battery 
operated and cable free. Pair Felaqua Connect with the 
Sure PetCare App which indicates how often, when, and 
how much your cat drinks.

For more information, visit surepetcare.com

VetVet
Veterinary booking platform 
VetVet is a website that allows clients to search for and book 
appointments with veterinarians who best meet their pet’s 
needs. Because each veterinarian has unique training and 
experience, this platform hones in on the complementary 
professional for new patients. The digital platform’s booking 
and onboarding capabilities help to save time for both 
clients and office staff members, thus improving efficiency. 
Additionally, VetVet includes a feature that enables 
veterinarians to receive feedback from clients so they can 
privately resolve issues and maintain their online reputation.  

For more information, visit vetvet.co
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CONTINUING EDUCATION PROGRAM INSTRUCTIONS 
Canine Spinal Cord Nephroblastoma

Description: 
This course offers a case-based 
discussion of canine spinal cord 
nephroblastoma, from initial 
neurologic examination findings and 
formation of a differential diagnosis, 
through diagnostic workup and 
treatment. Emphasis is placed on the 
embryologic pathogenesis of spinal 
cord nephroblastoma, magnetic 
resonance imaging (MRI) findings of 
spinal cord neoplasia, and surgical and 
radiation treatment outcomes for 
canine spinal cord nephroblastoma. 

Agenda:
• Case presentation: 1.5-year-old 

pug-beagle crossbreed with T3-L3 
myelopathy

• Anatomic and differential 
diagnoses

• Diagnostic testing
• Treatment and outcome
• Discussion 
• MRI utility for spinal cord neoplasia
• Pathophysiology of spinal cord 

nephroblastoma
• Conservative vs definitive therapies 

for spinal cord nephroblastoma
• Suggested readings & references

Learning Objectives:
• What are common differential 

diagnoses for a young dog with 
a T3-L3 myelopathy?  
What diagnostic pathways are 
taken to investigate this case?

• What are the advantages and 
disadvantages of different 
advanced imaging modalities  
(myelography, CT, MRI) for 
investigating spinal cord neoplasia?

• What treatment options are 
available for dogs with spinal 
cord nephroblastoma?

• What embryologic events give rise 
to spinal cord nephroblastoma?  
How does this relate to the clinical 
manifestation of this neoplasm? 

CE Category: 
Medical

CE Method of Delivery: 
Journal with Online Test available 
anytime

CE Hours: 
This program is pending approval for 
.5 hours of continuing education credit 
in jurisdictions that recognize RACE 
approval. The RACE-approval will 
be updated online at www.dvm360.
com/journal/CE/Aug2021. RACE 
(Registry of Approved Continuing 
Education) is a program of the 
American Association of Veterinary 
State Boards (AAVSB), established 
as a resource for review of continuing 
education Providers and their 
programs. More information can be 
found at www.aavsb.org/ce-services/

CE Certificate Requirements: 
Participants must receive a 70% grade 
or higher on the post-course test 
to receive .5 CE credit hours. After 
successfully completing the test, you 
will immediately access your results. 
Upon receiving a grade of 70% or 
higher and completing the post-CE 
opinion survey, your CE certificate 
will be available as a PDF on your 
transcript: https://ce.dvm360.com/
learn/transcript. Please ensure 
that you have uploaded your CE 
Certificate to AAVSB at: www.aavsb.
org/veterinary-continuing-education-
tracking/. Should you need to retake 
the test for any reason, you may do 
so immediately.

CE Opinion Survey:  
Your educational experience is 
important to us. Please consider 
providing your feedback both by taking 
our Opinion Survey both BEFORE and 
AFTER reading the article. (Refer to 
the Instructions section below.) We 
will use this information to determine 
if educational objectives have been 
achieved. Please note, this survey is 
optional and will not be considered 
nor graded as part of earning a CE 
Certificate. There are no right or 
wrong answers.

INSTRUCTIONS (TO BE 
COMPLETED IN THIS ORDER) 
Access Activity Online:www.dm360.
com/journal/CE/Aug2021
1. Pre-CE Opinion Survey: Take the 

Opinion Survey online prior to 
reading the article.

2. Print Article: Begin the course 
by reading the article within the 
dvm360 magazine in its entirety.

3. Online CE Test: Take the CE test 
online after reading the article. 
(Refer to the test question as the 
end of the article.)

4. Post-CE Opinion Survey: Take the 
Opinion Survey after completing 
the online CE test.

Questions: 
ceinfo@dvm360.com

Privacy Policy: 
www.dvm360.com/privacy

Terms and Conditions: 
www.dvm360.com/terms 
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CASE PRESENTATION
Clinical history and owner complaint
A 1.5-year-old castrated pug-beagle crossbreed 
from Massachusetts presented to Red Bank 
Veterinary Hospital in Tinton Falls, New Jersey, for 
pelvic limb paresis (weakness) that progressed to 
paraplegia over a 2-week period. 

 • The dog was up to date on routine vaccinations 
and was receiving no medications other than 
heartworm and flea and tick prevention. 

 • According to the owner, the dog had no history 
of coughing, sneezing, vomiting, diarrhea, 
altered thirst or loss of appetite, and no change 
in body weight. The owner also reported no 
prior history of trauma or possibility of exposure 
to a toxin. 

Physical and neurologic examinations 
On presentation, the routine physical examination 
was normal, except the dog was overweight (BCS, 
7/9). On neurologic examination, the dog displayed 
a normal mental state and normal cranial nerves 
but was paraplegic (lack of voluntary motor func-
tion of the pelvic limbs). 

 • Postural reactions were normal in the thoracic 
limbs, but postural reactions were absent in the 
pelvic limbs. 

 • Spinal reflex evaluation revealed normal 
withdrawal reflexes and muscular tone in 
the thoracic limbs; in the pelvic limbs, there 
were hyperreflexive patellar reflexes, normal 
withdrawal reflexes, and increased muscular 
tone bilaterally. Nociception was intact in 
all limbs. 

 • The dog had discomfort on palpation of the 
vertebral column at the thoracolumbar junction. 

Presenting gait (See video at 
www.youtube.com/watch?v= 
bDXATMNtCbw)

Anatomic and differential diagnoses 
Based on the neurologic examination, the neuro-
anatomic diagnosis was a severe, focal or diffuse T3 
to L3 myelopathy. Based on the signalment, history, 
and examination findings, the differential diagnoses 
consisted of:

 • Infectious disease. Myelitis of infectious 
etiology must be a major consideration in 
a young dog with signs consistent with progres-
sive spinal cord disease, including:

 » Canine distemper virus and infections 
involving protozoal agents (Neospora 
caninum, Toxoplasma gondii), fungal 
agents (Cryptococcus neoformans), or 
rickettsial agents.

 » Because the dog was up to date on 
vaccinations, canine distemper virus was 
considered unlikely. 

 » Other fungal etiologies with a predilection 
for the central nervous system, such as 
Blastomyces dermatitidis and Coccidioides 
immitis infection, were unlikely given 
the lack of travel history to regions of the 
country where these fungal organisms are 
more prevalent. 

 • Non-infectious inflammatory disease. 
Granulomatous meningoencephalomyelitis 
(GME) is an immune-mediated disease process 
of unknown etiology. 
 » Typically, GME results in multifocal 
neurological deficits involving the brain and 
spinal cord.

 » A focal spinal cord lesion alone is less 
commonly observed in patients with GME. 

 • Neoplasia. Most neoplasms that affect the 
spinal cord occur in older, adult dogs. 
 » However, lymphoma is occasionally seen in 
young dogs.

 » Of note, a unique spinal cord neoplasm, 
nephroblastoma, is seen in young dogs1. 

 • Vertebral malformation. Because of the typical 
congenital nature of conformational abnormali-
ties and more common presentation earlier in 
life, malformation was considered less likely in 
this dog.

 • Injury. Spinal cord injury secondary to trauma 
or intervertebral disc herniation typically does 
not present with progressive clinical signs as 
seen in this dog. Given the breed and young age 
of the dog, disc herniation was considered to be 
less likely. 

 • Degenerative disorders. Occasionally, young 
dogs have ligamentous or bony degenerative 
processes of the vertebral column that result in 
secondary spinal cord compression. 

Diagnostics
Complete blood count and serum chemistry 
findings were normal. Magnetic resonance 
imaging (MRI) of the vertebral column from 
C7 to L7 vertebrae was performed with a 1.5T 
Philips system. 

 • MRI sequences: Transverse and sagittal images 
using T1- and T2-weighted sequences were 
acquired. Additional transverse and sagittal 
T1-weighted sequences were obtained following 
administration of intravenous contrast medium 
(0.1 mmol/kg of gadopentetate dimeglumine). 

 • MRI Findings: A right-sided, well-demarcated 
intramedullary (within the spinal cord) mass 
was identified that extended from the level of 
the mid-body of the T13 vertebra to the level of 
the caudal endplate of the L1 vertebra. While the 
mass appeared intramedullary, an intradural-
extramedullary location (within the subarach-
noid space) also was considered. 
 » The mass was homogenously 
T2-hyperintense, as compared to the normal 
spinal cord, and displayed strong, uniform 
contrast enhancement. 

 » The mass caused severe compression of 
the spinal cord and attenuation of the 
subarachnoid space and epidural fat. 

 ‒ At its largest extent, the mass occupied 
approximately 80% of the cross-sectional 
area of the spinal cord (Figure 1). 

 » Cranial and caudal to the mass was diffuse, 
non–contrast-enhancing, intramedullary 
T2-hyperintensity in the dorsal aspect of the 
spinal cord, consistent with vasogenic edema. 

 » The central canal was dilated immediately 
caudal to the mass and was prominent 
immediately cranial to the mass. The 
significance of this finding was uncertain.

 » The MRI findings were consistent with 
a neoplasm or granuloma. 

Analysis of cerebrospinal fluid obtained from the 
lumbar subarachnoid space yielded clear, straw-
colored fluid with mononuclear pleocytosis (nucle-
ated cells, 63 cells/µL [11% neutrophils, 70% small 
lymphocytes, 19% large mononuclear cells], normal 
0-4 cells/µL; red blood cells, 1791 cells/L, normal 
less than 30 cells/µL) with an elevated total protein 
(protein, 477.9 mg/dL; normal less than 35 mg/
dL). Neoplastic cells or microbial agents were 
not identified. 

Treatment
Treatment options were discussed with the owners. 
Options included palliative care with cortico-
steroids and analgesic medications or surgical 
intervention in an attempt to achieve gross cytore-
duction of the mass (surgical resection). Given the 
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severity of the clinical signs, euthanasia was also 
considered. Based on the severity of the clinical 
signs and MRI findings, the owners elected cytore-
ductive surgery. 

Cytoreductive surgery
 • A right-sided hemilaminectomy was performed 

from the T13 to L2 vertebrae. The meninges at 
that site appeared grossly red-brown (Figure 2). 

 • Durectomy revealed a red gelatinous mass 
that was partially extramedullary but had also 
invaded the spinal cord (Figure 3). 
 » Gross cytoreduction of the extramedullary 
portion of the mass was achieved using Paton 
spatulas and gentle aspiration. 

 ‒ To resect the portion of the mass 
that had invaded the spinal cord, the 
superficial white matter of the spinal 
cord was separated longitudinally 
with a right-angle nerve root retractor 
that allowed removal of the mass with 
gentle aspiration. 

Histopathology and definitive diagnosis
Histopathologically, the mass was composed of two 
(biphasic) populations of neoplastic cells (Figure 4):

 • One population formed epithelial tubule- and 
rosette-like structures resembling primitive 
renal tubules and glomeruli, respectively. 
 » The tubules were lined by one to multiple 
layers of cuboidal to elongated cells with 
indistinct cell borders. 

 » The cells had scant-to-moderate amounts 
of eosinophilic cytoplasm and round-
to-oval nuclei with single or multiple, 
indistinct nucleoli. 

 • The second population of neoplastic cells was 
comprised of spindle-shaped cells with scant 
basophilic cytoplasm and oval nuclei (blastemal 
cells). Mitotic figures were rare.

 • The mass displayed immunopositive staining for 
the Wilms tumor antigen 1.

 • The biphasic population of neoplastic cells 
combined with immunopositivity to the Wilms 
tumor antigen provided a definitive diagnosis of 
a spinal cord nephroblastoma.

Postsurgical day 2 and discharge at day 4
 • By the second postoperative day, the dog 

regained the ability to walk with moderately 
severe paraparesis that was worse on the 
right side. 

 • At the time of discharge four days after surgery, 
the dog had shown continued improvement and 
was walking with a mild general proprioceptive 
ataxia and upper motor neuron paraparesis. 

Postoperative gait at discharge 
(refer to video at www.youtube.com/
watch?v=hKM5yq6bhb8) 

Postsurgical follow-up
 • 14 days after surgery: The dog began definitive 

intent radiation therapy. The dog was treated 
to a total of 45 gray (Gy) in 2.5-Gy fractions for 
a total of 18 fractions delivered daily Monday 
through Friday for 3.5 weeks. 
 » The dog did not experience any complications. 
Over the course of treatment, he showed 
continued neurologic improvements. 

 » At the time of his final radiation treatment, 
the dog exhibited only subtle deficits in the 
right pelvic limb. 

 • Eight weeks after completing radiation therapy 
(98 days after surgery): The dog had a normal 
gait, normal postural reactions, and no evidence 
of discomfort at the previous surgical site. 
 » Over the subsequent four years following 
completion of radiation therapy, the owner 
periodically reported by email and accompanying 
videos that the patient remained normal. 

 • 1414 days after surgery: Follow-up neurologic 
examination was normal. 

 • 2175 days after surgery: The owner corre-
sponded (via email) that the dog, now 7 years of 
age, continued to have normal strength and gait 
in the pelvic limbs.

Postoperative gait (6 years after 
surgery, owner video: www.youtube.
com/watch?v=lMBUSt3CM78) 

Discussion
Magnetic resonance imaging
MRI is ideal for identification of neoplasms involving 
the vertebral column and/or the spinal cord. While 
radiographs can be useful in identifying neoplasms 
that involve bony structures, which cause bone 
proliferation or lysis, many neoplasms will not 
cause such changes or may only involve soft tissues. 
In comparison to plain radiography, myelog-
raphy can provide more diagnostic information. 
Myelography is a specialized radiographic procedure 
in which iodinated contrast medium is injected 
into the subarachnoid space. Radiographically, the 
contrast medium opacifies the subarachnoid space. 
Myelography enables indirect visualization of the 
spinal cord through identification of attenuation of 
iodinated contrast in the subarachnoid space. Three 
distinctive myelographic patterns are recognized 
based on the location of a lesion in relationship to 
the meninges and spinal cord: extradural, intradural-
extramedullary, and intramedullary (Figure 5A). 
Injection of iodinated contrast medium into the 
subarachnoid space is invasive and is accompanied 
by risks including worsening of clinical signs, iatro-
genic spinal cord damage, and seizures. Moreover, 
with severe spinal cord compression or extensive 
spinal cord swelling, there may be a lack of contrast 
medium in the subarachnoid space which hampers 
interpretation. Likewise, improper injection tech-
nique in which contrast medium enters the epidural 
space may create non-diagnostic images. Cross-
sectional imaging such as computed tomography 
(CT) and MRI are preferred imaging techniques for 
the evaluation of the vertebral column and spinal 
cord. CT combined with myelography (iodinated 
contrast in the subarachnoid space) improves the 
diagnostic utility over CT alone. However, MRI 
is considered the gold standard for imaging of the 
vertebral column and spinal cord as it provides 

Figure 1. MRI Appearance Of Intradural-Extramedullary Mass. 
Postcontrast T1-weighted sagittal and transverse MRI images 
showing homogenous strongly contrast-enhancing right-sided 
intradural-extramedullary mass (arrows) associated with the T13-L1 
vertebrae. Solid arrows in panel A denote the approximate level of 
the transverse images in panels B and C (open arrows). Notice the 
severe compression of the spinal cord.

Figure 2. Intraoperative Photo-
graph, Hemilaminectomy. Intraop-
erative photograph showing the 
intact dura exposed following a 
continuous hemilaminectomy from 
T13-L2 vertebrae. Note the red-
brown discoloration of the dura.

Figure 3. Intraoperative Photo-
graph, Durectomy. Intraopera-
tive photograph showing the 
incised dura with red gelatinous 
mass herniating from the durec-
tomy site.

Figure 4. Histopathologic Features of Nephroblastoma. Histopatho-
logic sections of the excised mass showing characteristic dual popu-
lations of cells—tubule- and rosette-like structures lined by cuboidal 
cells (arrows) and spindle-shaped cells (arrowhead).
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for excellent contrast resolution which enables differ-
entiation of the various tissues.2,3 With MRI, lesions 
are characterized based on signal intensity (the 
shades of the gray scale from white [hyperintense] 
to black [hypointense or signal void]), size, shape, 
and delineation of a lesion, location of the lesion in 
relationship to the meninges, extent of spinal cord 

compression, and degree of contrast enhancement. 
Such MRI characteristics allow for a presumptive 
diagnosis of various neoplastic and non-neoplastic 
lesions. As in the case herein, signalment, history, 
and MRI characteristics combined with the location 
and extent of the neoplasm may suggest a specific 
histologic type of neoplasm. Although MRI can 
suggest a relatively accurate presumptive diagnosis, 
definitive diagnosis necessitates microscopic evalua-
tion of a lesion. 

With MRI, classification of a lesion in relation-
ship to the meninges and spinal cord is divided into 
extradural, intradural-extramedullary, or intramed-
ullary (Figure 5B).2 Extradural neoplasms arise 
from either bony (vertebrae) or soft tissue struc-
tures outside of the dura mater, causing a varying 
degree of spinal cord compression as evidenced 
by deviation of the spinal cord and attenuation 
of the signal provided by the cerebrospinal fluid 
(CSF) within the subarachnoid space. Intradural-
extramedullary lesions arise within the subarach-
noid space (between the dura mater and the spinal 
cord). A lesion within the subarachnoid space 
causes spinal cord compression and deviation of the 
dura mater away from the spinal cord. As a result, 
there is often an expansion of the subarachnoid 
space cranial and/or caudal to the lesion. The signal 
from the CSF filling the expanded subarachnoid 
space may take on a shape referred to as a “golf tee” 
sign.4 Intramedullary lesions expand the spinal cord 
and/or cause spinal cord swelling which results in 
circumferential attenuation of the signal from CSF.2 

 • Despite the improved visualization of lesions 
with cross-sectional imaging, differentiation 
between intradural-extramedullary and intra-
medullary lesions can be challenging.
 » In the dog described here, the mass was 
intradural with a portion that extended 

into the spinal cord. Therefore, the 
neoplasm was characterized as having an 
intramedullary component. The MRI was 
not able to discriminate between intradural-
extramedullary and intramedullary. 

Accuracy of presumed differential diagnosis
Classification of the location of the neoplasm in 
relationship to the meninges and spinal cord helps 
prioritize an accurate differential diagnosis, which 
enables clinicians to provide owners with thera-
peutic options and prognosis. 

 • Extradural neoplasms are most common and 
account for approximately 50% of neoplasms 
that affect the spinal cord.5 
 » Extradural neoplasms largely comprise 
primary (ie, osteosarcoma, fibrosarcoma, 
hematopoietic neoplasia [plasma cell 
neoplasia and lymphoma]) and secondary 
(metastatic) vertebral neoplasia. 

 • Intramedullary neoplasms are least common 
and account for approximately 15% of spinal 
cord neoplasms.5 
 » Intramedullary neoplasia most commonly 
consists of gliomas and metastatic neoplasms.5 

 • Intradural-extramedullary neoplasia accounts 
for approximately 30% of neoplasms that affect 
the spinal cord.5 
 » Intradural-extramedullary neoplasms include 
meningiomas, nerve sheath neoplasms, and 
nephroblastomas. 

 » In general, intradural-extramedullary 
neoplasms tend to be slow-growing and cause 
gradual compression of the spinal cord, with 
progression of clinical signs often seen over 
a period of weeks to months.5 

Pathophysiology of nephroblastoma
Spinal cord nephroblastoma is an embryonic 
neoplasm that is theorized to arise from portions 
of the nephrogenic primordium (intermediate 
mesoderm), which develops into the adult kidney 
(Figures 6 and 7). Nephrogenic primordium is 
thought to become entrapped within the devel-
oping meninges and undergoes postnatal malignant 
transformation (Figure 8).1,6 

 • Typically, there is early onset of clinical signs, 
with the mean age at presentation being 1.6 years 
of age.7 Breed predilection has been described in 
the German shepherd and retriever families.1 No 
sex predisposition has been identified.1 

Given the location of the developing kidneys, 
spinal cord nephroblastoma typically occurs 
between the T9 and L3 vertebrae6-8 and causes 
a T3-L3 myelopathy. Owners can recognize this as 
a progressive pelvic limb gait abnormality, often 
with asymmetric signs as described in this dog.1,7 
Progression typically occurs over days to weeks. 
Affected dogs display varying degrees of pain. In 
some cases, affected dogs may not appear in pain 
at all.

Figure 5A. Myelographic and MRI Patterns of Extradural, Intradural-Extramedullary, and Intramedullary Lesions.  Illustration depicting the 
three myelographic patterns and corresponding T2-weighted MR images associated with extradural, intradural-extramedullary (within the 
subarachnoid space but not within the spinal cord parenchyma), and intramedullary (within the spinal cord parenchyma). The patterns are 
classified based on attenuation (narrowing), expansion (widening), and deviation of the contrast (myelogram) or signal intensity (MRI) of CSF 
within the subarachnoid space. With myelography, the lesion is indirectly identified by its effect on the contrast column whereas with MRI, the 
lesion is visible. Extradural lesions attenuate and deviate the contrast column toward the center of the vertebral canal. (A and D) An extradural 
lesion like an intervertebral disc herniation results in an extradural pattern. (A, arrow) An intradural-extramedullary lesion expands the sub-
arachnoid space. (B and E) Typically, in one radiographic view, the expanded subarachnoid space abruptly ends (B, arrow) conforming to the 
shape of the mass which takes on a “golf tee” appearance (golf tee laying on its side). Intramedullary lesions expand the spinal cord or cause 
swelling. (C and D) The contrast columns become attenuated and deviate away from the center of the vertebral column. (C, arrow) 

Figure 5B. Schematic Diagram of Lesions Associated With My-
elographic Lesions. Schematic diagram demonstrating a typical 
lesion associated with each of the three myelographic patterns. (A) 
Normal myelographic pattern. (B) Extradural lesion. (C) Intradural-
extramedullary lesion. (D) Intramedullary lesion. (From de Lahunta 
A, Glass E, Kent M. de Lahunta’s Veterinary Neuroanatomy and Clini-
cal Neurology. 5th Ed. Elsevier;2021:92)
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Nephroblastoma is the canine analog of the 
human Wilms tumor, and an immunohisto-
chemical test is available to detect Wilms tumor 
antigen (WT-1) in cases of suspected canine 
nephroblastoma.9 With immunohistochemistry, 
nephroblastoma typically shows positive WT-1 
immunoreactivity, although one study of 11 histo-
logically confirmed spinal nephroblastomas 
revealed that two tumors did not stain positive 
with WT-1 antibody, indicating that a combination 
of immunohistologic features is ideal for diag-
nosis.7 Other identifying features include posi-
tive staining for epithelial markers (cytokeratin) 
and blastemal markers (vimentin),10 with lack of 
labeling for markers of cells of neuroectodermal 
origin (GFAP).11 Although it is not known why 
some nephroblastomas do not show positive WT-1 
immunoreactivity, this test may still help confirm 
the diagnosis in cases that may not display typical 
histomorphology.

On MRI, a spinal cord nephroblastoma typi-
cally presents as a focal, well demarcated mass that 
causes variable degrees of compression. A spinal 
cord nephroblastoma may appear as an intradural-
extramedullary or intramedullary lesion. The 
mass is typically T2-hyperintense and T1-iso to 
T1-hypointense in comparison to the spinal cord. 
The mass strongly and uniformly enhances. Varying 
degrees of T2-hyperintensity may be seen in the 
spinal cord as a result of vasogenic edema or gliosis.

Metastasis is rare but may be identified elsewhere 
along the spinal cord. In one report of a 2-year-
old Basset hound, two lesions were identified: one 
intradural-extramedullary mass at the T11-12 
spinal cord segments and a second intradural-extra-
medullary mass affecting the spinal cord between 
the L4 through L6 segments. Histologically, both 
masses were diagnosed as spinal nephroblastoma 

Figure 7. Illustration Of Embryologic Development. A transverse section through a canine embryo illustrating development of the mesoderm 
into three divisions (paraxial mesoderm [somite], intermediate mesoderm, lateral mesoderm) that each give rise to different tissue types.

Figure 8. Illustration Of Theory Of Embryologic Origin Of Nephro-
blastoma. This diagram uses arrows to demonstrate sequential 
events in development of embryologic structures, thereby illustrating 
the hypothesis of aberrant embryologic cell migration giving rise to 
a spinal cord nephroblastoma. For purposes of illustration, embryo-
logic features (eg, paraxial mesoderm, intermediate mesoderm, 
sclerotome) are shown alongside adult structures (developing verte-
brae, meninges, kidney [metanephros]). These tissues are not present 
at the same time point in embryonic development.

Left side, normal cellular migration: Cells that make up the 
sclerotome give rise to the vertebrae, annulus fibrosis, and meninges. 
Cells that make up the intermediate mesoderm develop into the 
pronephros, mesonephros and metanephros. The metanephros gives 
rise to the adult kidney. 

Right side, abnormal cellular migration: Cells that make up 
the intermediate mesoderm and contribute to the developing 
metanephros may erroneously migrate with cells of the sclerotome 
and become incorporated into the developing meninges. In time, 
this abnormally located intermediate mesoderm may develop into 
a nephroblastoma.
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Figure 6. Illustration Of Embryologic Urinary System Develop-
ment. Illustration of a developing canine embryo, displaying all three 
embryologic phases of the developing urinary system (pronephros, 
mesonephros, metanephros). These embryologic phases develop 
in chronological order from cranial to caudal; the pronephros and 
mesonephros eventually degenerate, while the metanephros gives 
rise to the adult kidney.
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based on morphologic and immunohistochemical 
staining characteristics.12 The mass in the lumbar 
segments had more features of malignancy, 
displayed less differentiation, and infiltrated the 
nerve roots and perivascular regions of the spinal 
cord white and grey matter. Therefore, the mass 
at T11-T12 was considered the primary neoplasm 
whereas the mass located in the lumbar vertebral 
column was considered metastatic. While less likely, 
separate de novo neoplasms were also considered. 
Given that the spinal cord nephroblastoma was 
located within the subarachnoid space, a potential 
route of metastatic spread could have occurred via 
migration in CSF. Spread along the subarachnoid 
space has been proposed as a means of explaining 
multifocal lesions in which the histologic appear-
ance of the lesions did suggest that one focus was 
the primary tumor while the other sites represented 
metastases.13 Spread along the route of flow of 
CSF (ie, within the ventricular system of the brain, 
central canal of the spinal cord, or subarachnoid 
space) is known to occur with other neoplasms 
that are adjacent to CSF such as choroid plexus 
neoplasms.14 Alternatively, metastasis may have 
been hematogenous. 

In the end, despite their rarity, the finding of 
multifocal intradural-extramedullary or intramed-
ullary lesions in a young dog should not exclude 
consideration of spinal cord nephroblastoma. 

It is important to recognize that spinal cord 
nephroblastoma does not imply abnormalities in 
the kidneys. Primary renal nephroblastoma has 
also been reported in dogs and appears to have 
a different profile of malignancy and tendency 
to metastasize. Therefore, dogs with known or 
suspected spinal cord nephroblastoma do not need 
imaging of their kidneys unless there is another 
indication (ie, the presence of polyuria/polydipsia, 

azotemia, or proteinuria). In such a case, an alter-
native disease process is likely to underlie these 
urinary abnormalities.

Conservative therapy vs definitive therapies
Conservative therapy often consists of corticoste-
roids and analgesics.6 Regardless of the mecha-
nism of effect, conservative therapy typically loses 
efficacy as the neoplasm continues to grow and 
compresses the spinal cord.6 
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Definitive therapies include cytoreductive surgery 
alone or combined with radiation therapy. The 
disparity between the following two studies is not 
understood but may reflect the small case numbers 
in each study. Differences in owner decisions to euth-
anize an affected patient, surgical techniques and 
experience, or location of the neoplasm (ie, whether 
there is spinal cord invasion) also may be factors 
affecting the reported survival time in these reports:

 • In one study, cytoreductive surgery or radiation 
therapy (median survival time, 374 days) resulted 
in longer survival times as compared with conser-
vative treatment (median survival time, 55 days).6 

 • In another study, median survival time was 
only 70.5 days in dogs treated with cytoreduc-
tive surgery as compared with a survival time of 
2 days in the one dog treated conservatively.7 

 • When considering all histological types of 
neoplasia affecting the spinal cord, an intramed-
ullary location of a neoplasm results in a shorter 
survival time (median 140 days) as compared 
with an intradural-extramedullary neoplasm 
(median 380 days).6

Benefits of cytoreductive surgery 
and radiation treatment
Although the benefit of cytoreductive surgery has 
been studied, few reports have detailed the efficacy 
of radiation therapy as adjunctive or sole treatment 
in dogs with nephroblastoma of the spinal cord. 

 • One dog treated with radiation therapy alone 
(total dose of 51 Gy given in 3-Gy fractions for 
17 fractions) survived 269 days, at which time it 
died from progressive local disease.6 

 • Another dog treated with cytoreductive surgery 
and perioperative 30% polyethylene glycol 
therapy, followed by corticosteroids and radia-
tion therapy (total dose of 45 Gy given in 3-Gy 
fractions for 15 fractions) survived more than 2.5 
years following treatment without recurrence.7

 • Another dog treated with cytoreductive surgery 
and postoperative radiation therapy (total dose 
of 44 Gy given in 4-Gy fractions for 11 fractions) 
survived 5.5 years, at which time the dog was 
euthanized because a vertebral osteosarcoma 
had developed at the site of radiation treatment.15 

It was thought to represent radiation-induced 
osteosarcoma. No evidence of the original 
nephroblastoma was observed at necropsy. 

As demonstrated, present-day recommendations 
for radiation therapy vary in an effort to minimize 
late radiation-induced side effects. The benefits of 
highly conformational techniques, such as inten-
sity-modulated radiation therapy and volumetric 
modulated arc therapy, remain unknown.

As significant advancements in radiation therapy 
have been made, postoperative radiation therapy is 
becoming increasingly utilized for veterinary patients 
with a wide array of neoplasms. Intensity modu-
lated radiation therapy and volumetric modulated 
arc therapy are methods by which highly accurate 

dosing of radiation can be directed at the target 
tissue (ie, neoplasm).16 Importantly, modern radia-
tion units with on-board cone beam CT (a method 
by which the radiation unit can acquire CT images 
with submillimeter resolution as a means of ensuring 
the accuracy of delivery of radiation) enable precise 
dosing of the target tissue with each treatment while 
sparing the surrounding normal spinal cord. Precise 
and accurate planning and delivery of radiation is of 
utmost importance when treating neoplasms that are 
in close proximity to the spinal cord. While relatively 
insensitive to the acute effects of radiation, the spinal 
cord can suffer late radiation adverse effects.17 Late 
effects are typically observed after a latent period of 
more than 6 months to sometimes years following 
radiation therapy. Late effects include radiation-
induced fibrosis, atrophy, and vascular and neural 
tissue damage.17 These late effects become important 
to consider when contemplating radiation therapy 
in patients that may experience long term control of 
their cancer. In cases of spinal cord nephroblastoma, 
cytoreductive surgery followed by radiation therapy 
may provide survival times long enough that the 
patient may realize late radiation therapy. The main 
benefit to using highly conformational radiation 
therapy methods is to help minimize the risk of late 
effect to the spinal cord. Consultation with a radia-
tion oncologist is always recommended to obtain the 
latest information and treatment recommendations.

Closing remarks
While the current literature suggested a guarded 
prognosis, this case reported here, along with isolated 
case reports, exemplifies the potential for marked, 
long-term survival following cytoreductive surgery 
and radiation therapy in dogs with nephroblastoma 
affecting the spinal cord. Further studies are needed 
to document the therapeutic benefits of cytoreductive 
surgery or radiation therapy alone or in combination. 

Moreover, until improved prognostic indicators 
can be identified and survival times defined, clinicians 
should not only provide owners with survival times 
as reported in dogs with spinal cord nephroblastoma 
but also cautiously describe anecdotal case examples 
that highlight the potential for long-term survival 
with cytoreductive surgery and radiation therapy. 

Ultimately, practitioners should consult an 
ACVIM board-certified neurologist or oncologist 
or an ACVR board-certified radiation oncologist for 
current recommendations in dogs with spinal cord 
nephroblastoma.
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1. Which neurologic exam finding is not 
consistent with a classic T3-L3 myelopathy?
a. Hyperreflexia of patellar reflex
b. Hypotonia of the pelvic limbs
c. Paraparesis
d. Postural reaction deficits in pelvic limbs
e. Normal perineal reflex

2. Which differential diagnosis for spinal cord 
disease is considered least likely in a dog 
younger than 2 years of age?
a. Canine distemper-associated myelitis
b. Vertebral malformation
c. Osteosarcoma
d. Granulomatous meningoencephalitis 

(GME)
e. Spinal nephroblastoma

3. The typical histopathologic findings in 
spinal nephroblastoma include which of 
the following?
a. Multifocal monomorphic populations 

of neoplastic cuboidal epithelial cells 
forming tubular structures

b. Dense sheets of undifferentiated cells 
with high mitotic index

c. Small renal buds made up of 
differentiated glomeruli and swirling 
epithelial cells

d. Biphasic population of neoplastic cells 
composed of spindle-shaped cells and 
epithelial cells forming tubule- and 
rosette-like structures

e. Sheets of round cells with lymphocyte 
appearance

4. On T2-weighted MR images, the 
observation of a dilated or widening of the 
subarachnoid space that ends in a crescent-
like shape surrounding a mass is consistent 
with a/an 
a. Intradural-extramedullary lesion
b. Intramedullary lesion
c. Lesion within the central canal
d. Extradural lesion
e. Proliferative vertebral lesion

5. The embryologic development of the 
urinary system involves chronologic 
development of structures in the 
following order:
a. Mesonephros, metanephros, 

pronephros, adult kidney
b. Pronephros, adult kidney, 

mesonephros, metanephros
c. Metanephric duct, mesonephric 

tubules, pronephric tubule, 
adult kidney

d. Metanephros, pronephros, 
mesonephros, adult kidney

e. Pronephros, mesonephros, 
metanephros, adult kidney

6. When considering ALL dogs, approximately 
50% of neoplasms that affect the spinal cord 
originate from which anatomic location?
a. Intramedullary  

(within the spinal cord parenchyma)
b. Vertebra
c. Intradural-extramedullary  

(within the subarachnoid space)
d. Extradural space
e. Spinal nerve roots

7. The hypothesis for nephroblastoma 
pathogenesis involves aberrant migration 
and entrapment of cells from the 
__________ (that eventually form the 
embryologic __________) with cells of the 
__________ that become incorporated into 
the developing __________.
a. Paraxial mesoderm, kidney; 

intermediate mesoderm, meninges
b. Intermediate mesoderm, kidney; 

paraxial mesoderm, meninges
c. Endoderm, gut; paraxial mesoderm, 

vertebrae
d. Lateral mesoderm, kidney; 

intermediate mesoderm, vertebrae
e. Paraxial mesoderm, kidney; 

intermediate mesoderm, 
annulus fibrosis

8. Spinal cord nephroblastoma most 
commonly occurs between which spinal 
cord segments?
a. C3-5
b. L2-6
c. T5-T9
d. T10-L2
e. C6-T2

9. The vertebrae, annulus fibrosis, and 
meninges arise from which embryologic 
cell division?
a. Lateral mesoderm
b. Paraxial mesoderm
c. Intermediate mesoderm
d. Neural ectoderm
e. Endoderm

10. Early effects of radiation therapy are 
typically not expected to manifest in which 
of the following tissues?
a. Skin
b. Oral mucosa
c. Gastrointestinal lining
d. Bone marrow
e. Spinal cord

CE TEST QUESTIONS

INSTRUCTIONS  
Begin the course test online 
after reading this article at 
www.dvm360.com/journal/
CE/Aug2021
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AVMA EYE ON ECONOMICS

Workplace harassment, 
including sexual harass-
ment, remains a persis-

tent and often unreported problem 
across many professions. Veterinary 
medicine is no exception. Not only 
does this behavior extract a steep cost 
from those who are harassed, but it 
also harms our workplaces, creating 
toxic environments and leading to 
decreased productivity, increased 
turnover, and reputational harm for 
the organization.

The well-being of our veterinary 
colleagues depends on all of us 
working to address this issue. We 
cannot expect harassment to stop 
on its own, but we can all work to 
combat it. Here are 6 concrete actions 
each of us can take to kick workplace 
harassment to the curb.

1 Commit to a 
culture of respect
Organizational culture can 
be the greatest factor in the 

prevalence of harassment in a work-
place. A workplace culture that puts 
a premium on respect, diversity, 
equity, and inclusion can yield an 
environment with fewer incidents 
of harassment. 

Every team member can commit to 
championing a culture of respect. For 
employers, it is critical to ensure that 
each team member is held account-
able for negative behavior; even 
seemingly small transgressions should 
not go unchecked. Beyond that, 
consider publicly acknowledging and 
rewarding individuals who go above 
and beyond in fostering a positive and 
respectful work environment.

2 Lead by example
An organization’s culture 
is indelibly linked to its 
leadership. It relies heavily 

on whether the organization’s 

leaders buy in to the culture them-
selves. That means it is especially 
important for practice leaders to 
model appropriate behavior and 
address any situation in which a 
team member is not adhering to the 
practice’s expectations.

3 Implement 
formal policies 
and procedures
Clear policies are vital. 

They delineate what is and is 
not acceptable behavior across 
all levels of your organiza-
tion. Because harassment can 
include subtle actions as well as 
overt behaviors, it is important 
to outline and educate team 
members about the range of 
comments and actions that are 
inappropriate. 

Implementing straightfor-
ward procedures for addressing 
harassment is also critical. 
Team members should be able 
to easily report—and managers 
quickly respond to—any 
instance of harassment. Another 
benefit of set procedures is that they 
can help keep you and your organiza-
tion from falling into a frantic “crisis 
mode” if a situation arises that must 
be addressed.

4 Enforce 
accountability
Even the best policies 
are useless if they are not 

enforced in a timely, meaningful way. 
When an organization enforces its 
harassment policies, it demonstrates 
upper management’s commitment 
to creating a harassment-free envi-
ronment. It gives team members 
confidence that these policies and 
procedures will be upheld in the 
future, too, should they ever need the 
support themselves.

5 Revamp training
Training is an essential 
part of education—as all 
veterinarians know. The 

most effective trainings are interac-
tive and dynamic. Traditional sexual 

harassment training focuses primarily 
on antidiscrimination laws and legal 
implications, which many experts 
believe makes it less impactful. 
Instead, training should be a more 
holistic tool to help build the organi-
zational culture you desire—one of 
respect and inclusion.

Training sessions should be 
conducted regularly for all employees 
and should address situations that 
are likely to arise in your specific 
work environment. One option is 
to consider offering team members 
the opportunity to anonymously 
submit scenarios for discussion that 
they have experienced. Bystander 
training—which empowers people 
to act when they witness harass-
ment—has been shown to be 
particularly effective.

6 New tools to leverage
Every veterinary workplace 
and every veterinary team 
member can play a vital role 

in combating harassment, including 
sexual harassment. The good news 
is that we all have access to a wide 
range of resources that can help 
with everything from drafting and 
implementing workforce policies to 
training ourselves and our teams.

 • Policy: If you are not sure where 
to start in reviewing or writing 
a workplace policy to address 
harassment and discrimina-
tion, the American Veterinary 
Medical Association (AVMA) 
has guidelines to help you 
develop a specific policy tailored 
to the circumstances of your 
individual workplace. 

 • Training: The continuing educa-
tion library on AVMA Axon 
includes sexual harassment 
prevention training, and AVMA 
Professional Liability Insurance 
Trust also offers a training 
module. AVMA also provides 
a state-by-state list of training 
requirements related to sexual 
harassment prevention.

 • Culture: Two full certificate 
programs are available through 
AVMA Axon to help veterinary 
managers and team members 
build healthy, welcoming work-
places. The Brave Space program 
focuses on creating healthier, safer, 
more inclusive organizations, 
and includes a dedicated module 
on preventing workplace harass-
ment. The Workplace Wellbeing 
program prepares participants to 
build a culture that supports indi-
vidual and team well-being.

AVMA’s resource center for diversity, 
equity, and inclusion includes a dedi-
cated webpage on preventing sexual 
harassment, connecting veterinary 
professionals to all these resources and 
more. Find it at avma.org/Harassment. 
Eliminating workplace harassment, 
including sexual harassment, benefits 
everyone across veterinary medicine. 
Everyone in our profession can play a 
role in putting a stop to it. 

Jen Brandt, PhD, MSW, LISW-S, is the 
director of well-being, diversity, and 
inclusion initiatives at the American 
Veterinary Medical Association.

6 ways to keep sexual harassment 
out of your workplace
Protect yourself and coworkers by learning the toxic behaviors 
of workplace harassment, including sexual harassment, and how 
to foster a safe space in which your team members will thrive. 
By Jen Brandt, PhD, MSW, LISW-S

The well-being of our 
veterinary colleagues 
depends on all of us 
working to address 
this issue. We cannot 
expect harassment to 
stop on its own, but we 
can work to combat it.



The Clarkwood Animal Hospital strives to 
adopt the concept of lowering its staff ’s 
stress levels to improve client satisfaction. 

One way the clinic sets out to achieve this goal 
is by periodically reassessing staff procedures 
to revamp its customer services. Unfortunately, 
much of the team has demonstrated posttrau-
matic stress disorder due to the heightened 
anxiety and increased workload brought on by 
the COVID-19 pandemic. The situation seems 
to have taken a toll on clients and staff. 

Recently, a technician and a receptionist 
approached the medical director with some 
concerns regarding clientele. Many clients, 
because of the current environment, had been 
making unrealistic requests like refusing to 
accept the appointment waiting times (created 
by the increased patient load) and wanting hard-
ship fee adjustments. For the receptionist, one 
client became rather unpleasant when a request 
couldn’t be accommodated immediately. Even 
the technicians experienced similar issues; some 
owners wanted to hold their pets while the tech-
nician examined the patient. 

Although COVID-19 restrictions within 
the state had been lifted, the clinic policy still 
required mask wearing and social distancing 
to ensure the safety of clients and their pets. 
When one technician attempted to explain 
the abundance of caution that was being 
observed for the foreseeable future, aggressive 
responses followed.

After hearing about all the negative client 
encounters the staff was having, the medical 
director decided to implement a procedure to 
mitigate these experiences. Although much 
of the staff appeared relieved, the situation 
seemed to cause more stress for the medical 
director. Trying to juggle the well-being of 
colleagues while maintaining safe and effi-
cient clinic procedures felt nearly impossible. 
Nevertheless, the answer came to them in 
3 words: “Don’t say no.”

The new policy required staff members 
to accept the requests of all clients, despite 
the poor treatment. The staff was instructed 
to listen and help problem-solve all clients’ 
requests, even if they refused to pay their bills 
or demanded to be seen when no appoint-
ments were available. These requests were then 
referred to 1 of the 4 supervisors at the clinic, 
who contacted the client and discussed the situ-
ation in a professional, informative manner.

On one occasion, a client refused to wear 
a mask, angrily explaining that the statewide 
mask mandates had been lifted. The client was 
referred to a supervisor, who, in a professional 
manner, explained to them that 20% of the indi-
viduals entering the clinic were unvaccinated 
and rather than interrogating individuals about 
their vaccination status, the clinic opted to 
enforce the mask wearing policy for the foresee-
able future. Luckily, the client appreciated the 
explanation and personal attention, defusing the 
situation instantly. 

The staff reaped the benefits of this policy 
by feeling less stressed and becoming more 
comfortable with not having to say no to client 
requests. As a result, this policy was deemed 
effective because it improved client relations 
and staff morale. 

Do you agree with the medical director’s 
decision? How would you have handled the 
situation? Let us know your thoughts by 
emailing dvm360news@mmhgroup.com.

Marc Rosenberg, VMD, is director of Voorhees 
Veterinary Center in Voorhees, New Jersey. 
Although many of the scenarios Rosenberg 
describes in his column are based on real-life 
events, the veterinary practices, doctors, and 
employees described are fictional.

Marc Rosenberg, vmd | THE DILEMMA

Rosenberg’s response
Every successful veterinary clinic practices 
excellent medicine and is highly service 
oriented. Receptionists and medical staff 
already have challenging jobs that often 
leave them a bit overwhelmed. So why 
should they have the added responsibility 
of refusing client requests and dealing 
with the fallout? Knowledgeable 
supervisors are capable and should deal 
with situations that require extended 
explanations and sensitive client 
interactions. The “don’t say no” policy 
is a wonderful solution for minimizing 
stress and improving staff morale. With 
no more added stress or apologies, the 
response now can always be yes.

Don’t say no to your clients
Find out how this animal hospital was able to 
mitigate unruly clients, reduce team stress, and 
boost client relations by enforcing a “don’t say 
no” policy. 
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Veterinary medicine has long 
eclipsed human medicine 
in terms of the speed of 

diagnostic results and return calls to 
clients. Most recently, in-clinic digital 
cytology scanners from Antech and 
IDEXX have been further speeding 
the process and adding efficiency to 
the industry by yielding fast results, 
connecting veterinarians to patholo-
gists, and improving client adherence 
and satisfaction. Learn more about 
the benefits of these scanners and 
their technology as outlined below. 

The accuracy of digital 
cytology scanners
Excellent images allow patholo-
gists to interpret with ease. 
No significant differences have 
been noted between digital 
and glass slides regarding the 
number of cases correctly diag-
nosed or the sensitivity, speci-
ficity, or diagnostic accuracy, 
irrespective of the observer’s 
expertise. Digital slides 
produced by the whole-slide 
imaging scanner are adequate 
to diagnose cytological samples 
and are similar among clinical 
pathologists with differing 
levels of expertise. Additionally, 
when it comes to comparison 
of human to veterinary imple-
mentation of digital pathology, 
guidelines for validating scan-
ners are certainly more than compa-
rable on the veterinary side.2

Faster results
Whole-slide interpretations from 
diagnostic labs Antech and IDEXX 
have a rapid turnaround time of 
2 hours—24/7, 365 days a year. 
Although IDEXX launched its 
in-clinic cytology reader at the 
Veterinary Meeting & Expo in 
2020, Antech’s was launched earlier 
this year. 

Sarah Johnson, DVM, MS, DACVP, 

assistant chief medical officer of 
clinical pathology at Antech, said, 
“We’ve been reading digital hema-
tology for years and we have now 
transitioned to digital cytology, both 
at the reference lab level and with our 
in-hospital digital cytology scanners. 
There were some absolute necessi-
ties before we could feel confident 
with our units; they are user friendly, 
quick to scan, able to easily pick up 
on intricate details with image quality 
similar to a microscope, and there are 
no parts that can easily break, such as 
a slide loading cartridge.” 

Penny Guyton, senior director 
of global product management for 
IDEXX Reference Labs, said, “Our 
customers have been so impressed, 
particularly during the pandemic 
when clients are waiting curbside in 
cars or dropping off a pet, and then 
by the time they run some errands 
the cytology is back. Veterinarians 
feel good about this—offering 
answers quickly.” 

IDEXX and Antech are able to 
manage this 2-hour-or-less turn-
around time even in the wee hours 

because a pathologist does not receive 
a 3 AM wake-up call from a criticalist 
in New York, New York. Instead, 
a pathologist in Australia may read 
the results in real time. 

Easier communication
Speed is not the only benefit of the 
digital cytology scanners. Another 
advantage is the pathologist’s ability to 
solicit a second pathologist’s opinion 
nearly instantaneously.   

Zachary Wright, DVM, DACVIM 
(oncology), chair of the VCA 
(Veterinary Centers of America 
Inc) Pet CancerCare Alliance, said, 
“The [Antech] cytology scanner has 
dramatically improved the efficiency 
in our workflow. We now often call 
clients with cytology results before 
they get home from their appoint-
ment. Also, for intraoperative cases it 
allows for a more accurate diagnosis 
in challenging cases that require the 
clients to make life-or-death deci-
sions quickly. Lastly, the digital nature 
of the cytology allows for sharing 
among pathologists and I often get 
3 or 4 opinions on challenging cases, 
which improves our confidence in 
the diagnosis.”

Client adherence 
and satisfaction
Additionally, client adherence has 
improved. Guyton pointed out that 
in some rural places it is ideal to have 
clients remain in the parking lot or in 
the clinic with the pet until the results 
return because their ride home takes 
2 hours. With the client remaining 
in the vicinity when the results come 
back, treatment can start or at least 
a treatment plan can be created.

Johnson offered a real-life example. 
“A dog comes in for a wellness visit, 
and the veterinarian notes a lymph 
node should be aspirated. This is, of 
course, common. The dog didn’t seem 
ill, and indeed has no signs. Rather 
than say, ‘We’ll just watch and wait 

until the next visit’ (arguably not the 
best medicine) or ‘I’ll let you know 
in a couple of days,’ when results…
come in so fast, clients are—by 
human nature—more likely to say, 
‘Go ahead [with treatment].’ And if 
treatment is suggested, that treatment 
can start now. Certainly, this is to 
a pet’s benefit.”

The nearly instant results also may 
help clients sleep better—instead 
of returning home with their pet 
wondering and waiting for the results. 
And even if the news from the 
cytology is not great, the veterinarian 
can explain the next steps face to face.

Johnson said sometimes clients 
are ready to euthanize a beloved 
pet. “Here’s something I’ve seen: 
the in-clinic cytology scanners 
saved lives. A dog is vomiting and 
has enlarged lymph nodes all over. 
I’m thinking lymphoma, but the 
cytology says otherwise, and it turns 
out to be salmon poisoning disease3 
(one example of a medical condi-
tion often mistaken for lymphoma 
[but not nearly as costly as treating 
lymphoma]).” Therefore, clients are 
more likely to go forward with treat-
ment rather than euthanizing their 
pet due to factors such as cost, age, 
the progression of the disease, the 
scary cancer world, etc.

The future of cytology 
Guyton said, “The in-clinic scanners 
are to everyone’s benefit; the veteri-
nary clinic feedback we’ve received, 
so far, is 100% positive, that’s 100%. 
But also, clients, of course, want 
instant answers and they get it. Most 
important, the pets benefit. This is 
a path on the way to AI [artificial 
intelligence] for sure. This [tech-
nology] is ripe for AI, and exciting to 
see what’s next.” 
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The digital cytology scanner:  
A revolutionary innovation  
With the release of Antech’s and IDEXX’s in-clinic digital 
cytology scanners, veterinary professionals can deliver fast 
results to clients and connect with pathologists like never before. 

“The [Antech] 
cytology scanner has 
dramatically improved 
the efficiency in our 
workflow. We now 
often call clients with 
cytology results before 
they get home from 
their appointment.”

—Zachary Wright, DVM, 
DACVIM (oncology)



40 Years of Quality and Innovation, 
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Havel’s Inc. has a variety of veterinary products for your practice. Our affordable echogenic needles, 
developed by Hakko Medical for use during Ultrasound Guided Procedures, use Corner Cube Reflectors 
(CCR) or Micro Laser Etching (MLE) to reflect sound waves back to the transducer to illuminate the needle 
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Lions, tigers, and rattlesnakes? Oh my!
One veterinarian recounts a time when a bold and brash intern met her match 
when she crossed paths with a rattlesnake…or so she thought. 
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It seems like every plant in West 
Texas has a thorn and every animal 
has a sting. Dry, dusty environ-

ments breed some of the toughest 
critters. I have spent my entire life 
here, so I assumed everyplace was 
like this. But when people from 
faraway places come to visit, I am 
reminded that the world is much 
larger than it appears from here. 

Fearless intern 
meets slithery foe
Dr Emily was our new intern. She 
was a feisty, hardworking country 
woman who moved to West Texas 
from the Central Valley of California. 
She worked like a sled dog and 
seemed invincible. She had no fear, 
until she saw a rattlesnake and 
witnessed the painful effects its bite 
can leave. It was roughly a week into 
her internship when we had a horse 
trot in with a swollen head due to 
a nasty rattlesnake bite. The horse 
appeared to be barely breathing and 
had gooey eyes and splitting skin. 

She spent a long time nursing 
this poor creature and commenting 
on how painful a bite from one of 
those slithering varmints must be. 
I could see her brain calculating 
what just 1 of those bites could 
do to a 100-pound intern, given 
that it caused devastating damage 
to a 1200-pound horse. Although 
she was gaining a healthy respect 
for the critter, I also knew she was 
starting to develop a major fear of the 
Western Diamondback. 

Evading rattlesnakes 101
Although weeks passed since the 
rattlesnake incident, the memory of 
it did not dim for Dr Emily. Her line 

of questioning seemed to focus on 
the normal habitats of rattlesnakes 
and her conversations with clients 
and colleagues often steered 
toward identification and 
daytime hiding places of 
these reptiles. 

One client spewed a theory 
that stuck with her about why 
rattlesnakes cease rattling 
when startled. Their theory 
was that the ones that rattled 
got their heads cut off with 
a hoe by some cowboy or 
farmer, thus evolving away 
from the infamous rattle.  

This concept seemed to 
worry her even more. How 
was one to be alerted of 
these slithery, toxic beasts if 
they just sit motionless and 
camouflaged? From then on, 
her awareness of the envi-
ronment was heightened 
even more. 

It’s a…bull snake?
On one particularly warm July 
morning, I was walking from one 
barn to another at the clinic when 
I heard a faint noise in the distance. 
It was obviously a person in distress. 
I wasn’t quite sure if it was getting 
closer to me or just louder. Before 
I had time to analyze the exact 
source, I saw Dr Emily, who 
was screaming, “I need a boy 
and a hoe, I need a boy and 
a hoe!”

When we arrived, she 
was standing at a stall with 
her arms flailing about while 
informing us that a giant rattler 
was in there with a horse. Her brows 
had migrated up to her hairline and 

her lips quivered with terror as she 
continued shouting for a hoe before 
her patient acquired a swollen head. 

One of the team members peered 
into the stall and quickly recognized 
that we weren’t dealing with a rattler. 
He started to smirk before heading 
into the stall without the much-
needed hoe. Dr Emily’s eyes widened 

when he started herding the snake 
back into the pasture. 

“What are you doing? That thing 
could make your head swell up and 
cause all the skin to break and your 
nose holes to collapse. You’re just 
going to run it off? It will come back,” 
said Dr Emily.  

The fellow giggled and assured 
Dr Emily that we were dealing with 
a rowdy bull snake, and that they 
“don’t hurt anything, so we don’t 
kill them.” 

“What do you mean they don’t hurt 
anything? I about prolapsed trying 
to get away from it. That thing was 
6 feet long and hissing and you’re 
just going to…let it go? It could have 
given that horse and me heart failure. 
I hate snakes,” she said. 

And there you have it. The 
seemingly fearless intern from the 
Central Valley of California 
finally met her greatest 
fear. And it just so 
happened to slither 
within the toughest 
fields of West Texas— 
at my clinic. 

Bo Brock, DVM, 
owns Brock 
Veterinary Clinic in 
Lamesa, Texas.

The seemingly fearless 
intern from the 
Central Valley of 
California finally met 
her greatest fear. And 
it just so happened 
to slither within the 
toughest fields of West 
Texas—at my clinic.
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