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Year in 
review: 
Our top 20   
for 2021
See what articles and 
videos inspired the most 
clicks on dvm360.com.
By Caitlin McCafferty, Assistant Editor

As we close out 2021, we are high-
lighting the amazing coverage our 
staff and contributors published 

throughout the year. From wellbeing 
tips to clinical advancements, it was an 
exciting year for veterinary medicine. 
Check out the top 20 articles and videos 
most viewed in 2021 at dvm360.com.

Alabama petting 
zoo temporarily 

closes after deadly fire
by dvm360® Staff
A fire broke out in May at the Noccalula 
Falls Park petting zoo in Gadsden, 
Alabama. Seventy-five animals died. 
Among the animals that died were birds, 
baby alligators, a tortoise, 10 turtles, and 
20 to 25 guinea pigs.

dvm360.com/view/alabama-
petting-zoo-temporarily-closes-
after-deadly-fire

 
to honor 

8 inaugural 
Veterinary Heroes™

Veterinary professionals 
nominated and chosen by their 

peers exemplify leadership 
and achievement in improving 

patient outcomes. 
By dvm360® staff
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IMPORTANT SAFETY INFORMATION: VETMEDIN is for use in dogs with clinical evidence of heart failure only. The most common 
side effects reported in fi eld studies were poor appetite, lethargy, diarrhea, dyspnea, azotemia, weakness, and ataxia. VETMEDIN 
should not be given in case of hypertrophic cardiomyopathy, aortic stenosis, or any other clinical condition where an augmentation of 
cardiac output is inappropriate for functional or anatomical reasons. For more information, please see full prescribing information.

Studies show using VETMEDIN from the 
start gives dogs with CHF the opportunity 
for better days and longer lives.5

FOR THE HEART
from the start.

• In clinical studies, dogs treated with 
VETMEDIN lived almost twice as 
long from the start of treatment,1 and 
required less intensification of therapy 
to maintain quality of life, than those 
treated with an ACE inhibitor2

• In the US, VETMEDIN has supported 
over 1 million dogs3

• Recommended by the ACVIM as part 
of standard treatment for dogs with 
congestive heart failure4

References: 1 Häggström J, Boswood A, O’Grady M, et al. Effect of pimobendan or benazepril hydrochloride on survival times in dogs with congestive heart failure caused by naturally 
occurring myxomatous mitral valve disease: the QUEST study. J Vet Intern Med. 2008;22(5):1124–1135. 2 Häggström J, Boswood A, O’Grady M, et al. Longitudinal analysis of quality of life, 
clinical, radiographic, echocardiographic, and laboratory variables in dogs with myxomatous mitral valve disease receiving pimobendan or benazepril: the QUEST study. J Vet Intern Med. 
2013;27(6):1441–1451. 3 The number of dogs treated with VETMEDIN in the US is estimated by IDEXX Laboratories, Inc. based on transaction data from a representative sample of US veterinary 
practices. Data on fi le at IDEXX Laboratories, Inc. Westbrook, Maine USA. 4 Keene BW, Atkins CE, Bonagura JD, Fox PR, Häggström J, Fuentes VL, et al. ACVIM consensus guidelines for the 
diagnosis and treatment of myxomatous mitral valve disease in dogs. J Vet Intern Med. 2019, 33:1127–1140. 5 Lombard CW, Jöns O, Bussadori CM; for the VetSCOPE study. Clinical effi cacy of 
pimobendan versus benazepril for the treatment of acquired atrioventricular valvular disease in dogs. J Am Anim Hosp Assoc. 2006;42(4):249–261.

VETMEDIN® is a registered trademark of Boehringer Ingelheim Vetmedica GmbH, used under license. 
©2021 Boehringer Ingelheim Animal Health USA Inc., Duluth, GA. All rights reserved. US-PET-0293-2019-V3.

TOGETHER, WE ARE MORE THAN MEDICINE.
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Crossroads Veterinary 
Conference
February 3-5
Noblesville, IN
invma.org/crossroads-
veterinary-conference

Midwest Veterinary Conference
February 17-19
Columbus, OH
mvcinfo.org/index.html

Music City Veterinary Conference 
February 18-20  
Murfreesboro, TN
mcvc.tvmanet.com

Veterinary Meeting &  
Expo (VMX) 
January 15-19
Saint-Laurent, QC, Canada 
navc.com/vmx

Veterinary Dentistry for Technicians 
VIRUTAL Extraganza January 2022
January 16 (Virtual)
veterinarydentistry.net/
association-of-equine-
practitioners-annual-convention

Western  Veterinary Conference 2022
March 6-9 
Las Vegas, NV
viticusgroup.org/wvc-conference

Here are some of the CE opportunities coming in the next several months. 
Note that many 2021 and 2022 CE events are now being held online or via a combination of live and virtual learning.  
Please visit individual event websites for details.

159637-002

VETMEDIN®

(pimobendan) 
Chewable Tablets 
Cardiac drug for oral use in dogs only

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

Description: VETMEDIN (pimobendan) is 
supplied as oblong half-scored chewable tablets 
containing 1.25, 2.5, 5 or 10 mg pimobendan per 
tablet. Pimobendan, a benzimidazole-pyridazinone 
derivative, is a non-sympathomimetic, non-glycoside 
inotropic drug with vasodilatative properties. 
Pimobendan exerts a stimulatory myocardial effect 
by a dual mechanism of action consisting of an 
increase in calcium sensitivity of cardiac myofilaments 
and inhibition of phosphodiesterase (Type III). 
Pimobendan exhibits vasodilating activity by inhibiting 
phosphodiesterase III activity. The chemical name of 
pimobendan is 4,5-dihydro-6-[2-(4-methoxyphenyl)-
1H-benzimidazole-5-yl]-5-methyl-3(2H)-pyridazinone. 
The structural formula of pimobendan is:

Indications: VETMEDIN (pimobendan) is indicated 
for the management of the signs of mild, moderate, 
or severe (modified NYHA Class IIa, IIIb, or IVc) 
congestive heart failure in dogs due to atrioventricular 
valvular insufficiency (AVVI) or dilated cardiomyopathy 
(DCM). VETMEDIN is indicated for use with concurrent 
therapy for congestive heart failure (e.g., furosemide, 
etc.) as appropriate on a case-by-case basis. 
a  A dog with modified New York Heart Association 
(NYHA) Class II heart failure has fatigue, shortness 
of breath, coughing, etc. apparent when ordinary 
exercise is exceeded.

b  A dog with modified NYHA Class III heart failure is 
comfortable at rest, but exercise capacity is minimal.

c  A dog with modified NYHA Class IV heart failure has 
no capacity for exercise and disabling clinical signs 
are present even at rest.

Dosage and Administration: VETMEDIN should be 
administered orally at a total daily dose of 0.23 mg/lb 
(0.5 mg/kg) body weight, using a suitable combination 
of whole or half tablets. The total daily dose should be 
divided into 2 portions that are not necessarily equal, 
and the portions should be administered approximately 
12 hours apart (i.e., morning and evening). The tablets 
are scored and the calculated dosage should be 
provided to the nearest half tablet increment.

Contraindications: VETMEDIN should not be given 
in cases of hypertrophic cardiomyopathy, aortic 
stenosis, or any other clinical condition where an 
augmentation of cardiac output is inappropriate for 
functional or anatomical reasons.

Warnings: Only for use in dogs with clinical 
evidence of heart failure. At 3 and 5 times the 
recommended dosage, administered over a 6-month 
period of time, pimobendan caused an exaggerated 
hemodynamic response in the normal dog heart, 
which was associated with cardiac pathology (See 
Animal Safety).

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

Precautions: The safety of VETMEDIN has not 
been established in dogs with asymptomatic heart 
disease or in heart failure caused by etiologies other 
than AVVI or DCM. The safe use of VETMEDIN has 
not been evaluated in dogs younger than 6 months 
of age, dogs with congenital heart defects, dogs 
with diabetes mellitus or other serious metabolic 
diseases, dogs used for breeding, or pregnant or 
lactating bitches.

Adverse Reactions: Clinical findings/adverse 
reactions were recorded in a 56-day field study of 
dogs with congestive heart failure (CHF) due to AVVI 
(256 dogs) or DCM (99 dogs). Dogs were treated 
with either VETMEDIN (175 dogs) or the active 
control enalapril maleate (180 dogs). Dogs in both 
treatment groups received additional background 
cardiac therapy (See Effectiveness for details and 
the difference in digoxin administration between 
treatment groups).

The VETMEDIN group had the following prevalence 
(percent of dogs with at least one occurrence) of 
common adverse reactions/new clinical findings (not 
present in a dog prior to beginning study treatments): 
poor appetite (38%), lethargy (33%), diarrhea (30%), 
dyspnea (29%), azotemia (14%), weakness and 
ataxia (13%), pleural effusion (10%), syncope (9%), 
cough (7%), sudden death (6%), ascites (6%), and 
heart murmur (3%). Prevalence was similar in the 
active control group. The prevalence of renal failure 
was higher in the active control group (4%) compared 
to the VETMEDIN group (1%).

Adverse reactions/new clinical findings were seen in 
both treatment groups and were potentially related 

to CHF, the therapy of CHF, or both. The following 
adverse reactions/new clinical findings are listed 
according to body system and are not in order of 
prevalence: CHF death, sudden death, chordae 
tendineae rupture, left atrial tear, arrhythmias overall, 
tachycardia, syncope, weak pulses, irregular pulses, 
increased pulmonary edema, dyspnea, increased 
respiratory rate, coughing, gagging, pleural effusion, 
ascites, hepatic congestion, decreased appetite, 
vomiting, diarrhea, melena, weight loss, lethargy, 
depression, weakness, collapse, shaking, trembling, 
ataxia, seizures, restlessness, agitation, pruritus, 
increased water consumption, increased urination, 
urinary accidents, azotemia, dehydration, abnormal 
serum electrolyte, protein, and glucose values, mild 
increases in serum hepatic enzyme levels, and 
mildly decreased platelet counts.

See Table 1 for mortality due to CHF (including 
euthanasia, natural death, and sudden death) and 
for the development of new arrhythmias (not present 
in a dog prior to beginning study treatments) by 
treatment group and type of heart disease (AVVI or 
DCM) in the 56-day field study.

Table 1: CHF Death and New Arrhythmias  
in the 56-Day Field Study

a New arrhythmias included supraventricular 
premature beats and tachycardia, atrial fibrillation, 
atrioventricular block, sinus bradycardia, ventricular 
premature beats and tachycardia, and bundle 
branch block

Following the 56-day masked field study, 137 dogs 
in the VETMEDIN group were allowed to continue 
on VETMEDIN in an open-label extended-use 
study without restrictions on concurrent therapy. 
The adverse reactions/new clinical findings in the 
extended-use study were consistent with those 
reported in the 56-day study, with the following 
exception: One dog in the extended-use study 
developed acute cholestatic liver failure after 140 
days on VETMEDIN and furosemide.

In foreign post-approval drug experience reporting, 
the following additional suspected adverse reactions 
were reported in dogs treated with a capsule 
formulation of pimobendan: hemorrhage, petechia, 
anemia, hyperactivity, excited behavior, erythema, 
rash, drooling, constipation, and diabetes mellitus.

To report suspected adverse reactions, to obtain a 
Safety Data Sheet (SDS), or for technical assistance, 
contact Boehringer Ingelheim  
Animal Health USA Inc. at 1-888-637-4251. 
For additional information about adverse drug 
experience reporting for animal drugs, contact the 
FDA at 1-888-FDA-VETS or online at  
http://www.fda.gov/reportanimalae.

Clinical Pharmacology: Pimobendan is oxidatively 
demethylated to a pharmacologically active 
metabolite which is then conjugated with sulfate 
or glucuronic acid and excreted mainly via feces. 
The mean extent of protein binding of pimobendan 
and the active metabolite in dog plasma is >90%. 
Following a single oral administration of 0.25 mg/
kg VETMEDIN tablets the maximal mean (± 1 SD) 
plasma concentrations (Cmax) of pimobendan and 
the active metabolite were 3.09 (0.76) ng/ml and 
3.66 (1.21) ng/ml, respectively. Individual dog Cmax 
values for pimobendan and the active metabolite 
were observed 1 to 4 hours post-dose (mean: 2 and 
3 hours, respectively). The total body clearance of 
pimobendan was approximately 90 mL/min/kg, and 
the terminal elimination half-lives of pimobendan 
and the active metabolite were approximately 0.5 
hours and 2 hours, respectively. Plasma levels of 
pimobendan and active metabolite were below 
quantifiable levels by 4 and 8 hours after oral 
administration, respectively. The steady-state volume 
of distribution of pimobendan is 2.6 L/kg indicating 
that the drug is readily distributed into tissues. 
Food decreased the bioavailability of an aqueous 
solution of pimobendan, but the effect of food on the 
absorption of pimobendan from VETMEDIN tablets 
is unknown.

In normal dogs instrumented with left ventricular 
(LV) pressure transducers, pimobendan increased 
LV dP/dtmax (a measure of contractility of the 
heart) in a dose dependent manner between 0.1 
and 0.5 mg/kg orally. The effect was still present 8 
hours after dosing. There was a delay between peak 
blood levels of pimobendan and active metabolite 
and the maximum physiologic response (peak 
LV dP/dtmax). Blood levels of pimobendan and 
active metabolite began to drop before maximum 
contractility was seen. Repeated oral administration 

of pimobendan did not result in evidence of 
tachyphylaxis (decreased positive inotropic effect) 
or drug accumulation (increased positive inotropic 
effect). Laboratory studies indicate that the positive 
inotropic effect of pimobendan may be attenuated 
by the concurrent use of a β-adrenergic blocker or a 
calcium channel blocker.

Effectiveness: In a double-masked, multi-site, 56-
day field study, 355 dogs with modified NYHA Class 
II, III, or IV CHF due to AVVI or DCM were randomly 
assigned to either the active control (enalapril 
maleate) or the VETMEDIN (pimobendan) treatment 
group. Of the 355 dogs, 52% were male and 48% 
were female; 72% were diagnosed with AVVI and 
28% were diagnosed with DCM; 34% had Class 
II, 47% had Class III, and 19% had Class IV CHF. 
Dogs ranged in age and weight from 1 to 17 years 
and 3.3 to 191 lb, respectively. The most common 
breeds were mixed breed, Doberman Pinscher, 
Cocker Spaniel, Miniature/Toy Poodle, Maltese, 
Chihuahua, Miniature Schnauzer, Dachshund, and 
Cavalier King Charles Spaniel. The 180 dogs (130 
AVVI, 50 DCM) in the active control group received 
enalapril maleate (0.5 mg/kg once or twice daily), 
and all but 2 received furosemide. Per protocol, all 
dogs with DCM in the active control group received 
digoxin. The 175 dogs (126 AVVI, 49 DCM) in the 
VETMEDIN group received pimobendan (0.5 mg/kg/
day divided into 2 portions that were not necessarily 
equal, and the portions were administered 
approximately 12 hours apart), and all but 4 received 
furosemide. Digoxin was optional for treating 
supraventricular tachyarrhythmia in either treatment 
group, as was the addition of a β-adrenergic blocker 
if digoxin was ineffective in controlling heart rate. 
After initial treatment at the clinic on Day 1, dog 
owners were to administer the assigned product and 
concurrent medications for up to 56±4 days.

The determination of effectiveness (treatment 
success) for each case was based on improvement 
in at least 2 of the 3 following primary variables: 
modified NYHA classification, pulmonary edema 
score by a masked veterinary radiologist, and the 
investigator’s overall clinical effectiveness score 
(based on physical examination, radiography, 
electrocardiography, and clinical pathology). Attitude, 
pleural effusion, coughing, activity level, furosemide 
dosage change, cardiac size, body weight, survival, 
and owner observations were secondary evaluations 
contributing information supportive to product 
effectiveness and safety.

Based on protocol compliance and individual case 
integrity, 265 cases (134 VETMEDIN, 131 active 
control) were evaluated for treatment success on 
Day 29. See Table 2 for effectiveness results.

Table 2: Effectiveness Results  
for the 56-Day Field Study

At the end of the 56-day study, dogs in the 
VETMEDIN group were enrolled in an unmasked 
field study to monitor safety under extended use, 
without restrictions on concurrent medications.

VETMEDIN was used safely in dogs concurrently 
receiving furosemide, digoxin, enalapril, atenolol, 
spironolactone, nitroglycerin, hydralazine, diltiazem, 
antiparasitic products (including heartworm 
prevention), antibiotics (metronidazole, cephalexin, 
amoxicillin-clavulanate, fluoroquinolones), 
topical ophthalmic and otic products, 
famotidine, theophylline, levothyroxine sodium, 
diphenhydramine, hydrocodone, metoclopramide, 
and butorphanol, and in  
dogs on sodium-restricted diets.

Palatability: In a laboratory study, the palatability 
of VETMEDIN was evaluated in 20 adult female 
Beagle dogs offered doses twice daily for 14 days. 
Ninety percent (18 of 20 dogs) voluntarily consumed 
more than 70% of the 28 tablets offered. Including 
two dogs that consumed only 4 and 7% of the 
tablets offered, the average voluntary consumption 
was 84.2%.

Animal Safety: In a laboratory study, VETMEDIN 
chewable tablets were administered to 6 healthy 
Beagles per treatment group at 0 (control), 1, 3, and 
5 times the recommended dosage for 6 months. See 
Table 3 for cardiac pathology results. The cardiac 
pathology/histopathology noted in the 3X and 5X dose 
groups is typical of positive inotropic and vasodilator 
drug toxicity in normal dog hearts, and is associated 
with exaggerated hemodynamic responses to these 
drugs. None of the dogs developed signs of heart 
failure and there was no mortality.

Table 3: Incidence of Cardiac Pathology/
Histopathology in the Six-month Safety Study

a Most of the gross and histopathologic findings 
occurred in these three dogs

Murmurs of mitral valve insufficiency were detected 
in one 3X (Day 65) and two 5X dogs (Days 135 and 
163). These murmurs (grades II-III of VI) were not 
associated with clinical signs.

Indirect blood pressure was unaffected by VETMEDIN 
at the label dose (1X). Mean diastolic blood pressure 
was decreased in the 3X group (74 mmHg) compared 
to the control group (82 mmHg). Mean systolic blood 
pressure was decreased in the 5X group (117 mmHg) 
compared to the control group (124 mmHg). None of 
the dogs had clinical signs of hypotension.

On 24-hour Holter monitoring, mean heart rate 
was increased in the 5X group (101 beats/min) 
compared to the control group (94 beats/min). Not 
counting escape beats, the 3X and 5X groups had 
slightly higher numbers of isolated ventricular ectopic 
complexes (VEs). The maximum number of non-
escape VEs recorded either at baseline or in a control 
group dog was 4 VEs/24 hours. At either Week 4 or 
Week 20, three 3X group dogs had maximums of 33, 
13, and 10 VEs/24 hours, and two 5X group dogs had 
maximums of 22 and 9 VEs/24 hours. One 1X group 
dog with no VEs at baseline had 6 VEs/24 hours 
at Week 4 and again at Week 20. Second-degree 
atrioventricular heart block was recorded in one 3X 
group dog at Weeks 4 and 20, and in one dog from 
each of the 1X and 5X groups at Week 20. None of 
the dogs had clinical signs associated with these 
electrocardiogram changes.

Treatment was associated with small differences 
in mean platelet counts (decreased in the 3X and 
1X groups), potassium (increased in the 5X group), 
glucose (decreased in the 1X and 3X groups), and 
maximum blood glucose in glucose curves (increased 
in the 5X group). All individual values for these 
variables were within the normal range. Three 1X and 
one 5X group dogs had mild elevations of alkaline 
phosphatase (less than two times normal). Loose 
stools and vomiting were infrequent and self-limiting.

Storage Information: Store at 20° to 25°C (68° to 
77°F), excursions permitted between 15° and 30°C 
(between 59° and 86°F).

How Supplied:
VETMEDIN® (pimobendan) Chewable Tablets:

Available as 1.25, 2.5, 5 and 10 mg oblong half-scored 
chewable tablets - 50 tablets per bottle.

NDC 0010-4480-01-1.25 mg - 50 tablets 
NDC 0010-4482-01-5 mg - 50 tablets 
NDC 0010-4481-01-2.5 mg - 50 tablets 
NDC 0010-4479-01-10 mg - 50 tablets

Approved by FDA under NADA # 141-273

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

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

© 2020 Boehringer Ingelheim Animal Health USA Inc. 
All rights reserved.
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 VETMEDIN® Active Control 
 Group Group
 14.3% 14.4% 
 n = 175 n = 180
 9 of 126 dogs 16 of 130 dogs 
 with AVVI with AVVI
 16 of 49 dogs 10 of 50 dogs 
 with DCM with DCM
 39.4% 45.0% 
 n = 175 n = 180
 45 of 126 dogs 59 of 130 dogs 
 with AVVI with AVVI
 24 of 49 dogs 22 of 50 dogs 
 with DCM with DCM

Dogs that
died
due to CHF

Dogs that 
developed 
new 
arrhythmiasa

 VETMEDIN® Active Control 
 Group Group
 80.7% 76.3% 
 n = 134 n = 131
 88 of 101 dogs 77 of 100 dogs 
 with AVVI with AVVI
 20 of 33 dogs 23 of 31 dogs 
 with DCM with DCM
 71.1% 67.2% 
 n = 113 n = 110
 66 of 85 dogs 56 of 85 dogs 
 with AVVI with AVVI
 13 of 28 dogs 17 of 25 dogs 
 with DCM with DCM

 78.3% 68.6% 
 n=130 n=126

Treatment 
Success on 
Day 29

Treatment 
Success on 
Day 56

No increase 
in furosemide 
dose between 
Day 1 and 
Day 29

Severe left ventricular hypertrophy  One 3X and 
with multifocal subendocardial two5X dogsa 
ischemic lesions
Moderate to marked myxomatous  Three  
thickening of the mitral valves 5X dogs
Myxomatous thickening of the  One 3X and 
chordae tendineae two 5X dogs
Endocardial thickening of the left  One 1X and 
ventricular outflow tract 3X, and two 
 5X dogs
Left atrial endocardial thickening  One 3X and 
(jet lesions) in 2 of the dogs that  two 5X dogs 
developed murmurs of mitral  
valve insufficiency
Granulomatous inflammatory  One 3X dog 
lesion in the right  
atrial myocardium

March 2022
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CHAIRMAN’S LETTER

It has been another crazy year of busy 
hospitals full of stressful situations and 
exhausted professionals.  However, 2021 

also has brought many silver linings and 
opportunities. As we close out the year, 
I want to thank each and every one of you for 
following, subscribing, attending, reading, 
listening, and enjoying the content provided 
to you by Fetch dvm360® conferences, and 
the Atlantic Coast Veterinary Conference®. 

Here are a few of my favorite things that 
came out of 2021:
1. A Better You! With wellness and 

mental health—as well as diversity, 
equity, and inclusion (DEI) —being 
front and center in our profession, we 
have learned to make sure we take care 
of ourselves, treat others with respect, 
and celebrate each other’s differences. 
Although we still have a way to go in 
this arena, our profession is better 
off today than it was just 12 months 
ago. We, along with other educational 
outlets, have provided great resources 
to veterinary professionals and future 
veterinary professionals to help them 
gain a better understanding of self-care, 
emotional intelligence, and DEI.  

2.  A Smarter You! This was our year to 
slowly return to live events. Having the 
opportunity to network, develop new 
relationships, learn the latest in veteri-
nary medicine, and have fun doing so 
was simply incredible. Our team took 
pride in making sure your safety was 
our utmost concern, and we successfully 
held live events in Kansas City, Missouri; 
Atlantic City, New Jersey; and San Diego, 
California. If you did not attend these 
wonderful and immersive experiences, 
be sure to catch one of our conferences 
in 2022. Here’s a fun fact: This past year, 
dvm360® also had 37 live webinars with 
30,000 registrants.

3.  A Successful You! We hosted several 
networking and career fair events to help 
you find a position that best suits your 
passion and needs. Our webinars and live 
events included sessions that are relevant 
and important to you—financial secu-
rity, practice succession, career changes 
within veterinary medicine, and practice 
profitability. Our educational modalities 
are intended to empower you to gain 
further success in your career.

4.  A Philanthropic You! This holiday 
season reminds us of the importance of 
giving back and helping those in need, 
whether it’s our 2-legged or our 4-legged 
friends. We are proud to have raised 
awareness of many of the organizations 
important to you, the animals, and our 
profession. Moreover, we were able to help 
inspire future generations to enter the 
veterinary profession. Our international 
dvm360® vet student ambassador program 
is just 1 example of how we develop and 
nurture relationships with our future 
colleagues from all over the world.

5.  A Heroic You! We all are veterinary 
heroes. We just don’t wear the capes to 
show it. Thank you, everyone, for your 
hard work, dedication, and service to the 
veterinary industry. Thank you for giving 
voices to the voiceless and elevating 
veterinary medicine. We also want to 
send a special congratulations to the 
winners of Veterinary HeroesTM 2021. 
Be sure to nominate a veterinary profes-
sional in 2022.

On behalf of the dvm360® team, we wish 
you and your families a joyful holiday season 
and healthy New Year. There is a lot more in 
store and we cannot wait to see you in 2022!  

—Adam Christman,  
DVM, MBA

Chief Veterinary Officer

These are a few of  
my favorite things

FROM THE CVOWe are delighted to announce that the 
2021 dvm360® Veterinary Heroes™ recipi-
ents have been selected. The 8 veterinary 

professionals nominated by their peers were chosen 
for going above and beyond, each and every day, for 
their patients, clients, and teams. dvm360 ® recognized 
them as award winners during a celebratory event at 
Fetch dvm360 ® conference in San Diego, California, 
earlier this month.

In this issue, we again celebrate these invalu-
able professionals and their contributions to the 
veterinary field. To learn more about our first class of 
Veterinary Heroes™, go to page 44.

Following this excitement, we are delighted to 
showcase the top 20 articles and videos posted to 
dvm360.com in 2021. From creative strategies for 
enhancing well-being in and out of the clinic, to 
upping your lateral suture game, this year’s most-
viewed articles are a robust mix of engaging and 
informative content for veterinary professionals. 
For a list of these articles, go to page 40.

Additionally, we are pleased to report the success 
of the recent Fetch dvm360® San Diego conference, 
which offered attendees exciting and safe opportuni-
ties to network with industry professionals, partake 
and engage in live continuing education sessions, 
mingle with colleagues, and explore the latest prod-
ucts on the market in the exhibit hall. Be sure to 
check out dvm360.com to read more of our 
recent conference coverage and interviews.

We are eager to see all the new and 
familiar faces at our future live Fetch 
conferences in the new year. Until then, 
we hope you stay safe and warm this 
holiday season.

—Mike Hennessy Sr 
Chairman and Founder,  

MJH Life SciencesTM

Wrapping up 
2021 with a 
celebration of 
achievement
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An 

OPEN LETTER 
to

VETERINARIANS
from

We’re in this for pets. 

You, because your love of animals and science was likely with you from  a 

young age. 

Us, because we were founded on a promise to a lovable Airedale named 

 Blue who struggled with health issues.  

We know our approach was different. Untraditional. But it came from  the 

right place. 

We also know this isn’t the easiest of times for veterinarians. Your 

 pressures are great.  The stresses of life-and-death decisions are with  you  

daily. Pet ownership is surging.  Team shortages make it harder.  And the 

pandemic adds even more challenges. 

We can’t make everything right, but we can help. We have 19 million  

households who  believe that when you love them like family, you feed  

them like family. We will remind them that their veterinarians take care of 

them like family, too.  

In other words, we’re in this together. It’s time we truly worked together. 

As an industry disrupter, we know how to make a difference. We’ll be  active 

in professional support and sponsorships. And we’re establishing  a grant 

program to honor innovative veterinarians and help them further  their 

special causes.

We’ll continue to add to our more than $30 million in funds raised for 

 animal cancer  research and treatment. 

We’ll give you more information about our industry-leading team of  full-

time nutritionists, food scientists and veterinarians and about our  testing 

and quality assurance protocols as well and offer you more  transparency 

into what we do and how we do it.  

And we will pay off these words with our actions. This is just the beginning.

Together we can do more. Together we make the profession stronger.   

Like you, we are committed and we care.

 Together for pets. After all, it’s why we’re both here.

Sincerely, 
Bethany Quam

Group President at Blue Buffalo Co.
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At the completion of this activity, the participant  
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 y Learn how CBD works in the body through its 
interaction with the endocannabinoid system.

 y Understand how to select a product that is 
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examination of the independent analysis.

 y Apply CBD dosing and administration strategies that can 
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Healthy pets. Happy pet parents. 
High-performance practice.

Get more reliable, efficient, and affordable diagnostics with Antech.
Diagnostics are essential to your practice. Partner with Antech and reclaim valuable time to focus on your patients and their  
pet parents—and yourself.

Reliable Trusted by thousands of veterinarians, Antech delivers fast and accurate results.

Efficient Optimized, time-saving workflows for wellness testing, routine diagnostics, and specialty tests. 

Affordable We help you minimize operational costs and deliver optimal quality.

© 2021 Antech Diagnostics, Inc. All rights reserved. Antech and the Antech logo 
are the registered trademarks of Antech Diagnostics, Inc. or its affiliates. 111521

Experience Antech’s flexible, can-do spirit.

call  1-800-872-1001 vis it  q-r.to/antech-dvm-1221

Better diagnostics. Better medicine.
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The only FDA approved combination drug for the
management of congestive heart failure (CHF) in dogs.

Improved patient acceptance solves owner compliance challenges.

CARDALIS™ chewable tablets provide half of the ACVIM quad-therapy
recommendation for congestive heart failure.*

Once a day With meal Flavored**Chewable tablets
for dogs

There is a new
couple in town
Spironolactone is the essential
addition to an ACE inhibitor

Spironolactone  + Benazepril HCI

*In 2019, the ACVIM published new guidelines recommending a quadruple therapy approach for the treatment of CHF in dogs. 
The safety and efficacy of CARDALIS™ has not been investigated with pimobendan.

**Non-allergenic beef flavoring
See legal on page 10



(spironolactone  and  benazepril hydrochloride
chewable tablets)

™

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 
and benazepril hydrochloride, in a �xed ratio of 8:1 respectively.  CARDALIS is supplied as oblong half scored �avored chewable tablets in three sizes:
20 mg spironolactone and 2.5 mg benazepril hydrochloride, 40 mg spironolactone and 5 mg benazepril hydrochloride, and 80 mg spironolactone and 
10 mg benazepril hydrochloride.
Benazepril belongs to the angiotensin-converting enzyme (ACE) inhibitor class of drugs. Benazepril hydrochloride empirical formula is C24H28N2O5 · 
HCl and the molecular weight is 460.95.  The chemical name is 3-[[1-(ethoxy-carbonyl)-3-phenyl-(1S)-propyl]ami-
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 
suitable combination of whole and/or half tablets.  All tablet strengths are scored and the calculated dosage according to dog’s weight should be to the 
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 
www.fda.gov/reportanimalae.
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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This is a challenging time for 
our industry, and veterinary 
professionals need to decide 

the best new normal for teams 
and clients. In the early days of the 
COVID-19 pandemic, we operated 
from a panic, or reactionary, mode. 
We were doing what was best at that 
moment, often changing standard 
operating procedures every day based 
on the latest scientific information 
or how many team members were 
exposed to the virus or had fallen 
ill. We survived those early days and 
must now take a proactive approach 
moving forward.

For many of us, proactive means 
updating or creating new standard 
operating procedures (SOPs). Curbside 
service, once haphazard, is now a 
well-orchestrated SOP because some 
clients love the service. Cleaning is now 
sanitizing to guard against spreading 
COVID-19. Masks are part of the 
standard uniform. Safety protocols and 
other emergency response steps have 
been added to the employee handbook. 
Yet, even with our best efforts, 
COVID-19 still sneaks into our teams.

Each time COVID-19 makes an 
appearance among team members, 
businesses are crippled—hospitals 
are shut down for testing and 
quarantine or limited to skeleton 
crews, and appointments are canceled 
or rescheduled weeks to months 
later. Pets and owners are negatively 

affected. Therefore, practices must 
add another tool to their COVID-19 
SOPs: a vaccine mandate.

COVID-19 vaccines are proving 
to be safe and effective against 
preventing severe illness and death. 
From the business perspective, the 
best part is that fully vaccinated 
individuals do not have to quarantine 
after exposure unless they have 
a positive test. According to the 
CDC, if an employee comes to work 
sick or calls in that they have tested 
positive, each team member who has 
been exposed and is fully vaccinated 
only needs to be tested 5 to 7 days 
after the exposure and wear a mask 
for 14 days or until the results 
come back negative. If symptoms 
develop, they should isolate and get 
tested immediately.

If the veterinary practice has fully 
vaccinated team members, it means no 
more closing the doors while everyone 
waits in line at the testing sites. It 
means no more operating with a 
skeleton crew of only unexposed team 
members. A fully vaccinated team 
is an absolute game-changer from a 
customer service perspective, and the 
importance to operations cannot be 
emphasized enough.

What is a practice owner/manager 
to do? Consider the impact that 
recurring closures have on the clients, 
patients, and your bottom line. If 
you have a small staff, do you have 

to close when there is an outbreak 
while awaiting test results? Are most 
of your team members unvaccinated? 
Do you have team members who are 
specifically at risk of a severe case of 
COVID-19 if infected? Would you 
prefer that any new hires already 
be vaccinated? 

If you answered yes to these 
questions, then a vaccine mandate 
may be right for you. When 
considering a vaccine mandate for 
your veterinary practice, pay attention 
to these key points:

 • You should consult with your 
attorney to help you formulate 
the mandate.

 • Your vaccine mandate must be 
written down. 

 • Receipt of the protocol must be 
signed by each member of the team.

 • The rules must be standard and 
apply to everyone.

 • There must be exemption 
protocols in place to allow for 
religious and medical issues. 

 • Employees must give proof of 
their vaccination status, but it 
may not include other medical or 
genetic information. 

“Employers should consult with 
an attorney who is familiar with 
employment laws in their area before 
enacting vaccine mandates,” notes 
Betsy Choder, a veterinary legal 
consultant and transactional lawyer 

in Atlanta, Georgia. “In efforts to 
minimize the potential for future 
lawsuits or regulatory challenges, 
retain the services of an attorney 
to draft your workplace policies. 
Not all states permit mandatory 
vaccine policies to be implemented 
in the workplace—and, similarly, an 
individual county or city might have 
its own applicable laws related to 
COVID-19 requirements in public 
and/or private workplaces.”

There are individuals choosing not 
to be vaccinated. The practice must 
decide what action will be taken 
when a team member (regardless of 
position) refuses to follow the vaccine 
mandate. Is weekly COVID-19 
testing an option? Who will pay 
for the test? Is there a remote job 
position for that individual? Will 
the individual be terminated? These 
answers must be decided when the 
vaccine mandate is rolled out to the 
team—and the practice must apply 
the policy uniformly.

However, the situation is not 
as bad as one might think. Yes, 
there is the risk of a few team 
members quitting, but there is also 
an advantage of attracting team 
members who value this safety effort. 
In one practice, a team member left 
because they did not want to follow 
the vaccine mandate. When the job 
was advertised, it attracted a large 
number of applicants because the 
candidates were interested in working 
for a business with a vaccine mandate. 
Interestingly, the team member who 
quit returned a few weeks later—
vaccinated and inspired to embrace 
the practice’s core values.

If COVID-19 has taught us 
anything it’s that we are a tough group 
of professionals who understand the 
essential services we provide to both 
pets and owners. We can pivot and 
make sudden changes in how we 
deliver medical care and client service 
when the needs arises. We care about 
people just as much as we care about 
animals. Moving forward, a practice 
must understand all the available 
tools to create critical SOP changes—
changes that reduce the spread of 
COVID-19 and those that guide 
management on business operations. 

Weigh your options. Educate 
yourself. Do your research. Your team 
is looking to you to keep them and 
the business safe. 

SHOULD YOUR 
PRACTICE HAVE 
a vaccine 
mandate? 
Requiring COVID-19 vaccinations 
can keep your team, your clients, 
and your business safe.
By Louise Dunn and Kathryn Primm, DVM, CVM
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Many of us in the veterinary 
profession have wanted to 
work with animals since 

we were in elementary school. In 
today’s language, one might say we’re 
living our purpose. But what does that 
mean, and how do we sustain the 
passion that helps us feel we really are 
living a purposeful life? 

Science suggests that a sense of 
purpose is vitally important to well-
being. Ample research shows that 
a clear sense of purpose improves 
mental, emotional, physical, 
and even financial health. These 
benefits are not limited to human 
beings. Research also has shown 
that purpose-driven organizations 
perform better when helping to 
realize human potential and elevate 
communities around them. I can 
attest from my experience working 
at Thrive Pet Healthcare that 
having a clearly articulated and 
authentic purpose for nurturing pets 
and owners through meaningful 
relationships and exceptional care 
makes a big difference. 

Indeed, it is hard to imagine how 
you can perform—personally or 
professionally—if you do not have 
some idea of purpose. If you haven’t 
found your purpose yet, whether for 
yourself or your business, how do you 
figure out that true purpose, and how 
do you feed the passion required to 
sustain the fulfillment gained from 
that purpose? 

Cultivating, not hunting
Our profession does not suffer from 
an absence of purpose. That is what 

From 
a flicker to 
a flame: 
where’s 
your 
sense of 
purpose?
By Kelly Cairns, DVM, DACVIM, MS

Although answering these questions 
starts internally, it is important to 
consider the impact of external 
influencers. Who are you surrounding 
yourself with, and how are they 
influencing your ability to move 
forward in the best ways for you? With 
the amount of time spent at work, 
what is your workplace environment–
does it provide a place where you can 
thrive while also providing the best 
care possible to your patients? Do you 
have a support community to keep 
your tank full and help you advance in 
pursuing your passion?  

This is an area we’ve really worked 
hard to bake into the culture at Thrive 
Pet Healthcare. 

The holistic well-being of our 
veterinary care providers has become 
central to our purpose. It has guided 
everything from our operating model 
to professional development programs 
to our benefits offerings. It is all part of 
our shared experience and collective 
success—an experience that requires 
us to support the passion and purpose 
of every person, every day they come 
to work. And on days when you need 
help remembering and connecting 
back to your passion and purpose, 
being in the right environment and 
around the right people can make all 
the difference. 

Kelly Cairns, DVM, DACVIM, MS, is 
vice president of medical excellence and 
education at Thrive Pet Healthcare, 
a Pathway Vet Alliance member.

drives us. It is what compels us to take 
another add-on to ease the concerns 
of a worried pet owner. It is what 
drives us to find the resources at the 
hospital to provide medical care for 
the pet owner who does not have 
financial means to do so themselves. 
It is what lives in our heart as we 
cry, mourning the loss of a patient 
as though we were a member of 
the family.

However, it can feel at times as 
though we need to go in search 
of greater good. We may lose 
this motivation when feeling 
overwhelmed, underappreciated, or 
just plain tired. We can feel that we 
have lost that connection. 

A recent podcast on NPR’s The 
Hidden Brain interviewed Cornell 
University professor and psychologist 
Anthony Burrow, PhD. In the 
podcast, he explained that purpose 
is not something to be found–it 
is something that we can develop 
and cultivate from within. In an 
article on the Cornell University 
research website, Burrow further 
notes that, “Purpose is a forward-
looking directionality, an intention 
to do something in the world. It’s 
different than a goal, which can be 
accomplished. Wanting to be a parent 
is a goal because it is achievable. But 
to be a great parent is more of an 
intention than an achievement. On 
some days, one might come closer to 
the ideal than others, but it is never 
a completed task.” 

Even if it’s clear, that 
doesn’t mean it’s easy 
So, what gives? How can we be such 
a passion-driven, purposeful group 
of people with such a relatively high 
burnout rate, suicide rate, substance 
abuse rate, and physical and mental 
exhaustion rate?

As with many things in life, there 
is duality. For all the great things 
that passion and purpose can bring, 
they also can also become their own 
kryptonite, driving us to push past 
our boundaries and lose ourselves in 
the process. We are in a unique place 
in our profession, where fulfilling our 
purpose and living our passion often 
puts us at odds with what we need 
as individuals for self-care, for family 
care, for balance, for sustainability 
over time. 

Although this has been true for 
a long time, many new challenges 
have added layers of complexity 
to the challenge—the operational 
and psychological challenges of 
a global pandemic, team safety 
concerns, home and work life 
balance, increased caseloads, and 
pet owners navigating their own sets 
of stressors. 

Finding and controlling 
your universe
Yes, there are many things out of our 
control. However, it is important to 
recognize and focus on the things you 
can control. What do you have the 
power to influence? 
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5 Signs it’s time for a website refresh
And why now is the perfect time to give this powerful tool the attention it deserves. 
By Naomi Cooper Hochman, cofounder of Doctor Distillery and president of Minoa Marketing

Let’s talk about your practice 
website. When was the last 
time you visited your own site? 

Clicked through the pages? Updated 
the content?

If it has been a while, let this be 
your reminder to give your website 
some much-deserved attention. It 
can be a powerful marketing tool, 
if done correctly. Conversely, an 
outdated, slow, poorly designed site 
will turn away more patients than you 
may believe. In fact, 89% of surveyed 
dental patients said they began doing 
business with a competitor because of 
a poor online experience. 

Will a website be the sole reason 
more business comes to you? Not 
entirely, but an updated, user-friendly 
site will drive more prospects to 
your practice, at which point your 
expertise and your staff ’s customer 
service skills should be able to turn 
them into patients. Here are 5 signs 
that your website is outdated. 

1 Your website does 
not perform well 
when viewed from 

a mobile device.
It used to be that all websites were 

designed for a desktop, but because 
smartphone usage has overtaken 
traditional desktop usage, websites 
now must be optimized for mobile 
devices. They ideally employ mobile-
first design and can accommodate a 
range of screen sizes, ensuring that 
your website will be easily acces-
sible, readable, and clickable, no 
matter what device a patient may 
be using. Another important point 
is that Google rewards mobile-
friendly websites, so it’s important 
that your website must be optimized 
for mobile.

2 Your website is slow.
Anyone who has had to wait 
for a web page to load can 

understand how frustrating that delay 
can be. Today, 47% of users expect a 
website to load in 2 seconds or less. 
If your website is not loading quickly, 
there are likely other competitors with 
up-to-speed sites that patients will 
visit. Do not let that happen. Several 
factors could be slowing your website, 
so contact your web designer to see 
what needs to be done to resolve this. 
You do not want users to navigate 
away because it is too slow.

3 Your website is 
not secure.
Switching to an HTTPS (Hyper 

Text Transfer Protocol Secure) from 
an HTTP site may not seem like a top 
concern. However, for any business 
whose website has a patient login 
feature, keeping patient information 
secure is critical. An HTTPS provides 
a secure connection for users of your 
website and involves installing an SSL 
(Secured Socket Layer) certificate. In 
layman’s terms, it encrypts the data so 
that if a hacker should get into your 
website, none of your patients’ infor-
mation will be compromised.

4 Your website is 
not serving your 
current patients.

Your website should appeal to 
prospective patients, but many features 
also can be added to streamline 
communication with current patients. 
More businesses are adding online 
appointment features so patients can 
schedule and change upcoming visits 
on the go, from the convenience of 
their smartphones. Accepting online 
payments is another convenient addi-
tion that can help boost collections 

and decrease the front desk’s workload. 
Allowing patients to complete and 
submit their health history updates 
and other forms online is another 
time-saver that they’ll appreciate. 

5 Your website is 
not attracting 
new patients.

Did you know that most patients will 
go online to research a practitioner, 
even after getting a referral? That 
means your website will be front 
and center in their search for a new 
dentist, so the site needs to make the 
best first impression possible. 

Your website should also have 
elements that today’s patients are 
looking for, including easy-to-find 
hours of operation and location/
contact information (readable 
without having to pinch or zoom in), 
an updated “About Us” page with 
photos of the team, and links to social 
media and online review profiles. Live 
chat, online scheduling, and online 
patient forms and payments are other 
features sure to impress new and 
existing patients. 

References available at dvm360.com. KE
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This story was originally published in our sister publication 
DentalProductReport ®.
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Using Fear Free techniques boosts 
business, study results show
Fear Free helps pets feel less stressed during veterinary visits, giving clients 
an excellent experience while increasing practice revenue.

According to a 3-year study, 
incorporating Fear Free 
techniques continually 

improves key performance indicators 
for veterinary clinics and positively 
affects pets.1

Since 2016, Fear Free has offered 
online and in-person education 
to more than 110,000 veterinary 
and pet professionals.1 Fear Free 
has developed a comprehensive 
catalog of certification programs 
and courses that emphasize the 
emotional well-being and enrichment 
of pets and reduce their fear, anxiety, 
and stress.2 Individuals as well as 
veterinary practices can become Fear 
Free Certified.

“As a practice management 
consultant with over 4 decades 
of experience, one of my jobs is 
to separate fact from fiction, and 
I rely on research and solid data,” 
Louise S. Dunn, founder and 
CEO of Snowgoose Veterinary 
Management Consulting in Winston-
Salem, North Carolina, said in an 
organizational release.2 

“The data in this study show 
Fear Free is not a fad powered by 
pheromones and peanut butter, but 
a transformative shift where practices 
can be both financially successful and 
emotionally wealthy,” she said. 

To find participants for the study, 
VetSuccess—a Toronto, Ontario, 
data and analytics company 
specializing in the delivery of 
data-driven practice management 
solutions—matched existing clients 
to the list of Fear Free Certified 
practices. Fear Free also contacted 
all other certified practices to 
encourage participation. Forty-one 
veterinary practices in the United 
States and Canada joined the study.1

The results showed that after 
3 years of using the program Fear 
Free Certified practices saw a 13.8% 
increase in number of patients 
per practice along with a 37.5% 
increase in feline patient forward 
booking and a 43.7% increase in 

canine patient forward booking.2 
Additionally, Fear Free Certified 
practices noted continued revenue 
per patient growth year over 
year, and when compared with 
noncertified practices, they showed 
a significant growth in patient 
numbers each year.1

Along with this study conducted 
by VetSuccess, a Fear Free Certified 
professionals survey was compiled in 
2020. Of the 1,429 respondents3:

 • 96% agree patient care has 
improved since incorporating 
Fear Free

 • 92% say the practice enjoys a more 
positive image

 • 82% have noticed an increase in 
gross revenue 

 • 86% have noticed an increase in 
client visits

 • 93% have documented an increase 
in workplace safety

 • 98% would recommend Fear Free 
to a fellow professional

“These and other data in the report 
are important because they show that 
adopting Fear Free techniques and 
striving to meet certification levels 
does not harm business operations 
or the delivery of medical care. 
Instead, quite the opposite happens: 
Veterinary teams are afforded more 
opportunities to treat their patients; 
clients experience a better, more 
relaxed visit with the team; and the 
team enjoys interacting with patients 
and clients. Thus, Fear Free is good 
for pets, people, and practices,” Dunn 
told dvm360®.

According to Marty Becker, DVM, 
the founder and CEO of Fear Free, 
“we become veterinarians purely for 
the love of wanting to help animals 
be healthy, happy, and to heal. But the 
reality is, we also run small businesses 
that must charge fees to operate. Isn’t 
it great when you can harness what 
started your journey to become a 
veterinarian into increased profits 

that allow you to pay living wages and 
build for the future?” 

He added, “Just as the human animal 
bond is an irrefutable, inexhaustible 
source of energy for the veterinary 
profession, Fear Free has shown that 
by looking after both the health and 
happiness of pets, you’re also looking 
after the health and happiness of your 
practice team. You literally ‘do well, by 
doing good.’ ” 
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Marty Becker, DVM, founder and 
CEO of Fear Free, using Fear Free 

methods with a puppy
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Not for use in humans. Keep this and all medications out of reach of children and pets.
Consult a physician in case of accidental ingestion by humans. For use in dogs only
Precautions:
Use with caution in dogs with hepatic dysfunction. ENTYCE is metabolized by CYP3A4 and 
CYP3A5 enzymes (See Clinical Pharmacology).
Use with caution in dogs with renal insufficiency. ENTYCE is excreted approximately 37% in 
urine and 62% in feces (See Adverse Reactions and Clinical Pharmacology).
The safe use of ENTYCE has not been evaluated in dogs used for breeding or pregnant or 
lactating bitches.
Adverse Reactions:
In a controlled field study, 244 dogs were evaluated for safety when administered either 
ENTYCE or a vehicle control (solution minus capromorelin) at a dose of 3 mg/kg once daily for 
4 days. Enrolled dogs had a reduced or absent appetite for a minimum of 2 days prior to day 0 
and had various medical conditions: arthritis (40); gastrointestinal disease (24); allergy (22); 
dental disease (22); cardiovascular disease (16); renal disease (13); and others. Some dogs 
may have experienced more than one of the adverse reactions during the study. 
The following adverse reactions were observed:
Table 1: Adverse Reactions reported in dogs administered ENTYCE oral solution
compared to vehicle control

ENTYCE (n = 171) Vehicle Control (n = 73)Adverse Reactions
n (%) n (%)

GASTROINTESTINAL
Diarrhea 12 (7.0 %) 5 (6.8 %)
Vomiting 11 (6.4 %) 4 (5.5 %)
Hypersalivation 4 (2.3 %) 0 (0.0 %)
Abdominal discomfort 2 (1.2 %) 0 (0.0 %)
Flatulence 2 (1.2 %) 0 (0.0 %)
Nausea 2 (1.2 %) 0 (0.0 %)
CLINICAL PATHOLOGY
Elevated blood urea nitrogen 7 (4.1 %) 2 (2.7 %)
Elevated phosphorus 4 (2.3 %) 1 (1.4 %)
Elevated creatinine 1 (0.6 %) 1 (1.4 %)
OTHER
Polydipsia 7 (4.1 %) 1 (1.4 %)
Lethargy/depression 2 (1.2 %) 0 (0.0 %) 

The following adverse reactions were reported in < 1% of dogs administered ENTYCE: 
hyperactivity, increase fecal volume, increase gut sounds, and polyuria.
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.
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Effectiveness:
Laboratory Effectiveness Study: Twenty four healthy Beagle dogs (6 dogs per sex in each group) 
with normal appetite were randomized into two groups and dosed daily with ENTYCE 
(capromorelin oral solution) at 3 mg/kg/day or vehicle control (solution minus capromorelin) to 
compare food intake over a 4-day period. The dogs were 13 months of age and weighed 
between 6.5 and 12.5 kg at the time of randomization. Six dogs administered ENTYCE 
repeatedly exhibited salivation post dosing and two dogs administered vehicle control exhibited 
salivation only one time on study day 0. Emesis was observed in one dog administered ENTYCE 
on study day 1. Dogs administered ENTYCE at a dose of 3 mg/kg/day for 4 consecutive days 
had statistically significantly increased food consumption compared to the vehicle control group 
(p < 0.001).

Clinical Field Study: Effectiveness was evaluated in 177 dogs (121 dogs in the ENTYCE group 
and 56 dogs in the vehicle control group) in a double-masked, vehicle controlled field study. 
Dogs with a reduced appetite or no appetite, with various medical conditions, for a minimum 
of 2 days prior to day 0 were enrolled in the study. The dogs ranged in age from 4 months to 
18 years. Dogs were randomized to treatment group and dosed once daily for 4 days with 
ENTYCE at 3 mg/kg or vehicle control. Dogs were assessed for appetite by owners on day 0 
and day 3 ± 1 using an “increased”, “no change” or “decreased” scoring system. Dogs were 
classified as a treatment success if the owner scored their dog’s appetite as “increased” on 
day 3 ± 1. The success rates of the two groups were significantly different (p = 0.0078); 
68.6% (n = 83) of dogs administered ENTYCE were successes, compared to 44.6% (n = 25) of 
the dogs in the vehicle control group.

Storage Conditions:
Store at or below 86° F (30° C)

How Supplied:
30 mg/mL flavored solution in 10 mL, 15 mL and 30 mL bottles with measuring syringe
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Manufactured for:
Elanco US Inc.
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Bond Vet receives 
$170 million 
investment from 
Warburg Pincus

Bond Vet has recently announced a $170 million investment from Warburg Pincus, a global 
private equity firm focused on growth investing. The money will go toward expanding Bond 
Vet’s footprint and investing in equipment, training, culture, and technology to further 

enhance the clinical experience for veterinarians, pets, and pet owners.
Bond Vet provides highly flexible, convenient veterinary care experiences with its 9 locations 

offering an array of appointment options (eg, scheduled appointments, walk-in visits, and 
telehealth), a company news release stated. Bond Vet also offers a variety of services such as 
wellness exams and urgent care. Bond Vet has cared for more than 40,000 pets in the New York, 
New York, area since its launch in June 2019.

“The increase in pet ownership, accelerated by the rise of adoptions and need for care during the 
pandemic has demonstrated an enormous opportunity to improve veterinary services, especially in 

urgent and emergent cases for pets,” Mo 
Punjani, MBA, cofounder and CEO of 
Bond Vet, said in the news release.

“Bond Vet meets the demand for a 
high-quality, convenient experience for 
pet care, supported by our best-in-class 
technology and standards for medical 
excellence. The new partnership with 
Warburg Pincus and the continuing 
support of our initial capital provider 
Talisman Capital will help accelerate 
our growth and enable us to provide 
the best experience for our pets, pet 
parents, and our veterinarians in New 
York and beyond,” he said.

Warburg Pincus has invested more 
than $12 billion and $24 billion into 
health care and technology companies, 
respectively. The firm also has invested 
in urgent care platforms such as 
Summit Health/CityMD.

Additional noteworthy investments 
include Alignment Healthcare, 
Experity, Intelligent Medical Objects, 
Modernizing Medicine, Petplan, 
Qualifacts, Quantum Health, 
and WebPT. 

“Bond Vet offers a highly 
differentiated value proposition, 
focusing equally on the experience of 
the pet parent, the veterinary clinician, 
and pets through its convenient 
locations, smart design, and tech-
enabled platform,” T. J. Carella, 
MBA, managing director and head of 
healthcare at Warburg Pincus, said in 
the news release.

“We look forward to leveraging our 
experience in multisite health care 
to expand Bond Vet’s footprint and 
take advantage of the growing market 
and increased demand for veterinary 
services,” he said. 

REFERENCE
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Stamina starts with appetite

INDICATION: For appetite stimulation in dogs.
IMPORTANT SAFETY INFORMATION: For use in dogs only. Do not use in dogs that have a 
hypersensitivity to capromorelin. Use with caution in dogs with hepatic dysfunction or renal 
insufficiency. The safe use of Entyce has not been evaluated in breeding, pregnant or lactating 
dogs. The most common adverse reactions included diarrhea, vomiting, elevated blood 
urea nitrogen, polydipsia, and hypersalivation. Please see accompanying brief summary 
for prescribing information. 
The effectiveness of Entyce has not been evaluated beyond 4 days of treatment in the clinical field study.
*Compared to 4.5/10 control dogs. Study enrolled client-owned dogs (N=244) with decreased appetite for at least 2 days, including dogs with a variety 
of comorbid conditions. The dogs were randomized 2:1 to receive Entyce 3 mg/kg (n=171) or vehicle control (n=73) for 4 days. 177 inappetent dogs 
were assessed for effectiveness. All dogs enrolled in the study were evaluated for adverse reactions throughout the study.2

References: 1. Zollers B et al. BMC Vet Res 2017; 13(10): 1–5. 2. Zollers B et al. J Vet Intern Med 2016; 30(6): 1851–1857.
©2021 Elanco or its affiliates. Entyce, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. 
PM-US-21-1049

Entyce supports dogs facing long-term health 
challenges by addressing inappetence, which 
is essential for improving nutrition.1

Almost seven out of ten* owners reported their 
dog’s appetite increased in just four days2 and 
dogs can safely take Entyce throughout their 
treatment journey.

This is more than a meal
Stamina starts with appetite
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Cornerstone Hospice 
and Palliative Care 
receives Ingrid 
Thornquist Award
Pet Peace of Mind selected 
Cornerstone for its efforts during 
the COVID-19 pandemic in helping 
114 pets and their families.

Pet Peace of Mind (PPOM) has named Cornerstone Hospice and 
Palliative Care in Tavares, Florida, the 2021 recipient of the Ingrid 
Thornquist Award.

The award, previously known as the Pet Peace of Mind Program of the Year 
Award, acknowledges the efforts of an exceptional partner dedicated to the 
PPOM’s philosophy to “ensure treasured pets are included in the patient’s circle 
of care.” The award is named for Ingrid Thornquist, a key PPOM benefactor 
whose zeal for the human-animal bond reflected the group’s core values of 
compassion and caring. 

According to PPOM, amid the difficulties of the COVID-19 pandemic, 
Cornerstone demonstrated these core values by helping 114 pets and their 
families in challenging circumstances through rehoming or finding foster 
homes for the pets.

PPOM is a 501(c)(3) organization that partners with hospice, home health 
care organizations, and hospitals to enrich quality of life with pets. Additionally, 
PPOM trains human health care organizations to develop volunteer-driven 
programs designed to preserve the bond between patients and their pets.

“We are delighted to present this award to Cornerstone. Since they launched 
their program in 2011, they have been an exemplary partner in every way. 
The compassion and care they demonstrate to patients and their pets are an 
excellent example of their commitment to preserving the human-animal bond 
at the time when patients and pets need each other most,” Dianne McGill, 
president and founder of Pet Peace of Mind, said in the news release.

“We congratulate Cornerstone Hospice and Palliative Care for their 
outstanding commitment to their Pet Peace of Mind program,” she said. 

Don Low/CVMA 
Practitioner 
Fellowship returns 
to UC Davis
Applications for the program are 
open for the 2022-2023 academic 
year, allowing practitioners to earn 
up to 100 CE credits and more.

The UC Davis School of Veterinary Medicine has announced that 
the Don Low/CVMA Practitioner Fellowship is being offered for 
the 2022-2023 academic year. The fellowship, which had been 

paused for 2 years due to the COVID-19 pandemic, includes a 20-day 
training program of comprehensive continuing education (CE) that can 
be taken on a flexible basis, granting veterinarians the ability to earn up 
to 100 hours of CE credits.

Named after Donald G. Low, DVM, PhD, who served as a faculty 
member at UC Davis from 1974 to 1991, the fellowship is a joint 
activity between the California Veterinary Medical Association 
(CVMA) and the University of California, Davis, and aims to meet the 
needs of practitioners not available through residencies or any other 
advanced programs.1

“The Don Low Fellowship offered a long-term consistent exposure 
to a specialty over a period of time that I was able to schedule on my 
terms,” John Huebner, DVM, a 2013 Don Low/CVMA Practitioner 
Fellowship recipient and UC Davis alumnus, said in a news release 
from UC Davis.1

“I was able to schedule the fellowship over multiple weeks, which 
allowed me the time to apply the knowledge learned and come back the 
next week with follow-up questions. That made it more of an in-depth 
CE exposure rather than a routine weekend CE seminar,” he said.

Spearheaded by the UC Davis School of Veterinary Medicine’s 
Center for Continuing Professional Education, the fellowship, which is 
held at the UC Davis Veterinary Medical Teaching Hospital, is offered 
in specialty areas such as anesthesia, anatomic pathology, behavior, 
integrative medicine, nutrition, ophthalmology, small animal emergency 
and critical care, small animal internal medicine, soft tissue surgery, and 
zoological medicine.1

A committee of representatives from the CVMA and UC Davis 
faculty will review applications and select the finalists. If chosen, 
practitioners are expected to spend a minimum of 20 days within the 
program and will be paired with a faculty mentor.2

Applications are open through January 7, 2022. Selected students will 
begin the program in August 2022. 

REFERENCES
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Handling Separation 
Anxiety Spikes 
When Life Changes
by Jeff Nichol, DVM, IAABC

Anxiety, in its multiple miserable 
manifestations, is a growing reality 
for everybody during the COVID-19 

pandemic. No one, especially our pets, 
knows what is coming next. As many of 
us return to the office, some dogs are not 
adapting well. They are getting frantic; many 
are destructive and house soiling. Nearly 
all are wildly exuberant when their owner 
finally returns to save them from their 
overwhelming angst. Separation anxiety 
is a serious drag on the well-being of pets 
and their owners. Help from veterinary 
professionals is sorely needed.

These are big problems. The American 
Veterinary Medical Association reported in 
2018 that 20% of dogs in the United States 
have separation anxiety,1 slightly more than 
the number of canine otitis cases. However, 
many dogs with separation anxiety never 
receive a diagnosis or treatment. 

Prepandemic, many dogs that paced, 
licked their lips and yawned, repeatedly 
got up and lay down, or repeatedly checked 
the windows had kept their subclinical 
hysteria a well-guarded secret. Only the dog 
knew. Work-from-home orders of the past 
20 months felt like a godsend to them. As 
pet owners return to the office, some dogs 
are exceeding their threshold for panic. 

Pharmaceutical anxiolytics have been 
a mainstay of treatment. Now we have 
something new and, in some ways, better. 
Calmer Canine from Assisi Animal Health, 
a targeted pulsed electromagnetic field 
device (tPEMF), is effective, simple for 
at-home use, and safe. 

Calmer Canine works by sending 
microcurrents of pulsed electromagnetic 
signals targeting the amygdala, the fear 
center in the brain. Its specific waveform 
works at the cellular level by controlling 

the activity of the microglial cells that are 
responsible for commanding the activities 
of other cells. tPEMF signals enhance the 
binding of calcium to calmodulin, promoting 
the production and release of nitric oxide 
(NO). NO inhibits proinflammatory cytokines 
(eg, IL-6) and increases anti-inflammatory 
cytokines (eg, BDNF). NO also induces 
production of endorphins, serotonin, and 
dopamine. The net effect is a reduction 
in neuroinflammation and a rebalancing 
of the overactive, anxious brain. These 
tPEMF signals were developed by a team of 
veterinarians and neurobiologists.

These are challenging cases; there are 
no quick fixes. Niwako Ogata, BVSc, PhD, 
DACVB, points out that “any benefit of living 
with a dog can quickly diminish when pet 
dogs engage in undesirable behaviors that 
damage the human-animal bond. These 
dogs often end up relinquished and may or 
may not find a new home.”2 Our clients are 
desperate for help, many of them unaware 
that veterinarians can make the difference. 

General veterinary practice is busier and 
higher stress than ever. When I am feeling 
pushed, I can sometimes improve my mood 
by reaching a little beyond the presenting 
complaint. If I ask, “How is Kita doing with 
your new work schedule?” the answer can 
set me up to help more than my patient. 
Clients bond closely to a doctor who also 
improves their lives. 

Kita is a real dog, a 2-year-old, spayed 
female pit bull mix. Her separation anxiety 
was severe. When her owners started 
getting ready for work in the morning, she 
would pace and follow them from room to 
room. She barked and whined as they left 
the house, and she then urinated, defecated, 
and pulled at the doors and carpet while 
home alone. 

A recent, not-yet-published 
trial with 40 dogs has been 
completed with video results 
showing positive improvement 
in the treated dogs.3 In the open 
trial pilot study, 9 dogs with 
separation anxiety were treated 
with a pulsed electromagnetic 
fields device placed on the 
head twice daily for 15 minutes 
for 6 weeks. Their owners 
completed questionnaires on 
days 0, 7, 14, 28, and 42 and 
took videos of their dogs when 
they were home alone on days 
0, 28, and 42. On days 28 and 
42, all 9 dogs demonstrated 

a reduction in overall anxiety scores, with 
5 dogs showing resolution of clinical signs 
on day 42. Although a caregiver placebo 
effect cannot be ruled out, this would not be 
expected to affect the video results. 

The halo-shaped Calmer Canine that made 
such a difference for Kita is lightweight and 
causes no sensation during the twice daily, 
15-minute treatments. The optional vest is 
a comfortable fabric collar and chest wrap 
that holds the battery-powered Calmer 
Canine in place behind the dog’s head. My 
clients have their dogs sit next to them at 
breakfast and again in the evening while 
they read or watch television. A standard 
treatment course takes 4 to 6 weeks. 

Calmer Canine can take the place of 
medications but well-chosen psychotropics 
are often helpful. Fluoxetine (0.5-1.5 mg/kg 
once per day) or clomipramine (Anafranil; 
2-4 mg/kg twice per day) are primary/
everyday anxiolytics. As an adjunct, 
trazodone (1-5 mg/kg twice per day or as 
needed) can be given 1 to 2 hours prior 
to departures. Clonazepam (Klonopin; 
0.1-1 mg/kg; duration 6-8 hours) has 
been a valuable add-on in some cases. 
Acepromazine alone is not considered useful 
because it sedates but does little to control 
anxiety. In treatment-resistant cases, 
antianxiety medications can be safely used 
along with the Calmer Canine.

These pets need every bit of safe 
treatment possible. Adaptil Calm pheromone 
diffusers promote a calm emotional state. 
Videos have shown that relaxing music, such 
as “Through a Dog’s Ear,” played when the 
dog is home alone further reduces agitation. 

Improvement should never be considered 
permanent. Even dogs that advance by leaps 
and bounds may never be far from losing 
their grip and tearing the window blinds into 
tiny shadows of their former selves. Noise 

phobia, commonly comorbid with separation 
anxiety, also may upset whatever tenuous 
control has been achieved. 

Dogs need to channel their inner savage. 
Dogs are genetically programmed to forage 
for survival, not gorge from a bowl and then do 
nothing the rest of the day. Rather than tossing 
a treat into the living room on their way out the 
door, owners can require their dogs to extract 
all their sustenance from food-dispensing toys 
and puzzles. Dropping these treasures as the 
owner departs, with zero fanfare, and then 
silently retrieving them as they return makes 
it clear that being alone means it’s time to 
survive—just like a real dog.

Behavior modification has an important 
place in reminding an anxious dog that 
being alone really isn’t catastrophic. Owners 
can desensitize their dog to predeparture 
cues by occasionally and gently handling 
keys and touching their briefcase or 
purse—never triggering their dog’s anxiety. 
Independence training and graduated 
absences have helped many abandon their 
overattachment, but it takes real dedication 
to commit to these time-consuming and 
repetitive exercises. 

A thorough physical exam and laboratory 
work-up, including a fecal test and 
urinalysis, are essential to identifying 
every factor that may affect a behaviorally 
disordered pet. Joint or dental pain, 
pruritus, lower urinary tract infection, and 
gastrointestinal discomfort are all possible 
contributors to anxiety and elimination 
behaviors. Best results come with 
thorough treatment. 

Calmer Canine treatments significantly 
reduced Kita’s anxiety. She became 
comfortable staying in her fenced yard and 
made no attempts to escape. Her family 
reported “she remains placid for 12+ hours” 
while they are at work. Life is good. 

Conclusion
Veterinarians are full of good intentions, 
but we must be realistic. Dispensing 
quick advice on correcting a $1000-a-day 
sheetrock demolition habit won’t put a dent 
in a dog’s separation anxiety. A thorough 
1- to 2-hour behavior consultation will set 
these pets and their owners on the path 
to a better life. Make this a win-win-win. 
Charge for your time and expertise.

Veterinary professionals can easily 
incorporate Calmer Canine into their 
practices and make it easy for clients to 
use this valuable treatment at home. If 
we’re ready with a strategy of how we can 
help a distressed dog behave better, more 
of our clients will get on board and share 
our commitment. 
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Kita’s owners then tried to protect their 
home from daily damage by confining Kita to 
a crate. Struggling against mounting panic, 
Kita broke free, leading to the use of zip 
ties to secure the door. Videos of dogs with 
that crushing feeling of being trapped make 
it clear what a big mistake this is. Kita’s 
owners did the right thing next—they asked 
their veterinarian for help.

Kita’s doctor prescribed fluoxetine 
(Prozac), a good first-choice anxiolytic, 
but they missed the chance to recommend 
alternative treatments, behavior 
modification, and management changes. 
Kita’s anxiety did improve somewhat, but 
her owners’ fear became an obstacle. They 
worried about the safety of psychotropic 
medications and decided to stop. They 
reported that Kita quickly reverted back 
to her high degree of separation anxiety. 
“Kita was perfect in every way, but it was 
like a completely different dog once we left 
the house,” they noted. That’s when their 
veterinarian suggested Calmer Canine. 

“Within 2 weeks Kita went from whining 
for hours after we left to immediately going 
into her kennel and falling asleep. She 
was more comfortable around the house; 
she began to readily eat in the mornings. 
(Before we had to coax her when she saw 
that we were about to leave.) She stopped 
following us from room to room. The 
treatments were so easy to do, even without 
the wrap (although that did make it even 
easier). We could not believe that something 
so easy made such a difference!” the 
owners reported.

Home run? We get a few of those in 
behavior medicine, but in daily practice 
it is a tailored treatment plan that yields 
the best results. This doesn’t have to 
be difficult. 
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your new work schedule?” the answer can 
set me up to help more than my patient. 
Clients bond closely to a doctor who also 
improves their lives. 

Kita is a real dog, a 2-year-old, spayed 
female pit bull mix. Her separation anxiety 
was severe. When her owners started 
getting ready for work in the morning, she 
would pace and follow them from room to 
room. She barked and whined as they left 
the house, and she then urinated, defecated, 
and pulled at the doors and carpet while 
home alone. 

A recent, not-yet-published 
trial with 40 dogs has been 
completed with video results 
showing positive improvement 
in the treated dogs.3 In the open 
trial pilot study, 9 dogs with 
separation anxiety were treated 
with a pulsed electromagnetic 
fields device placed on the 
head twice daily for 15 minutes 
for 6 weeks. Their owners 
completed questionnaires on 
days 0, 7, 14, 28, and 42 and 
took videos of their dogs when 
they were home alone on days 
0, 28, and 42. On days 28 and 
42, all 9 dogs demonstrated 

a reduction in overall anxiety scores, with 
5 dogs showing resolution of clinical signs 
on day 42. Although a caregiver placebo 
effect cannot be ruled out, this would not be 
expected to affect the video results. 

The halo-shaped Calmer Canine that made 
such a difference for Kita is lightweight and 
causes no sensation during the twice daily, 
15-minute treatments. The optional vest is 
a comfortable fabric collar and chest wrap 
that holds the battery-powered Calmer 
Canine in place behind the dog’s head. My 
clients have their dogs sit next to them at 
breakfast and again in the evening while 
they read or watch television. A standard 
treatment course takes 4 to 6 weeks. 

Calmer Canine can take the place of 
medications but well-chosen psychotropics 
are often helpful. Fluoxetine (0.5-1.5 mg/kg 
once per day) or clomipramine (Anafranil; 
2-4 mg/kg twice per day) are primary/
everyday anxiolytics. As an adjunct, 
trazodone (1-5 mg/kg twice per day or as 
needed) can be given 1 to 2 hours prior 
to departures. Clonazepam (Klonopin; 
0.1-1 mg/kg; duration 6-8 hours) has 
been a valuable add-on in some cases. 
Acepromazine alone is not considered useful 
because it sedates but does little to control 
anxiety. In treatment-resistant cases, 
antianxiety medications can be safely used 
along with the Calmer Canine.

These pets need every bit of safe 
treatment possible. Adaptil Calm pheromone 
diffusers promote a calm emotional state. 
Videos have shown that relaxing music, such 
as “Through a Dog’s Ear,” played when the 
dog is home alone further reduces agitation. 

Improvement should never be considered 
permanent. Even dogs that advance by leaps 
and bounds may never be far from losing 
their grip and tearing the window blinds into 
tiny shadows of their former selves. Noise 

phobia, commonly comorbid with separation 
anxiety, also may upset whatever tenuous 
control has been achieved. 

Dogs need to channel their inner savage. 
Dogs are genetically programmed to forage 
for survival, not gorge from a bowl and then do 
nothing the rest of the day. Rather than tossing 
a treat into the living room on their way out the 
door, owners can require their dogs to extract 
all their sustenance from food-dispensing toys 
and puzzles. Dropping these treasures as the 
owner departs, with zero fanfare, and then 
silently retrieving them as they return makes 
it clear that being alone means it’s time to 
survive—just like a real dog.

Behavior modification has an important 
place in reminding an anxious dog that 
being alone really isn’t catastrophic. Owners 
can desensitize their dog to predeparture 
cues by occasionally and gently handling 
keys and touching their briefcase or 
purse—never triggering their dog’s anxiety. 
Independence training and graduated 
absences have helped many abandon their 
overattachment, but it takes real dedication 
to commit to these time-consuming and 
repetitive exercises. 

A thorough physical exam and laboratory 
work-up, including a fecal test and 
urinalysis, are essential to identifying 
every factor that may affect a behaviorally 
disordered pet. Joint or dental pain, 
pruritus, lower urinary tract infection, and 
gastrointestinal discomfort are all possible 
contributors to anxiety and elimination 
behaviors. Best results come with 
thorough treatment. 

Calmer Canine treatments significantly 
reduced Kita’s anxiety. She became 
comfortable staying in her fenced yard and 
made no attempts to escape. Her family 
reported “she remains placid for 12+ hours” 
while they are at work. Life is good. 

Conclusion
Veterinarians are full of good intentions, 
but we must be realistic. Dispensing 
quick advice on correcting a $1000-a-day 
sheetrock demolition habit won’t put a dent 
in a dog’s separation anxiety. A thorough 
1- to 2-hour behavior consultation will set 
these pets and their owners on the path 
to a better life. Make this a win-win-win. 
Charge for your time and expertise.

Veterinary professionals can easily 
incorporate Calmer Canine into their 
practices and make it easy for clients to 
use this valuable treatment at home. If 
we’re ready with a strategy of how we can 
help a distressed dog behave better, more 
of our clients will get on board and share 
our commitment. 
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Kita’s owners then tried to protect their 
home from daily damage by confining Kita to 
a crate. Struggling against mounting panic, 
Kita broke free, leading to the use of zip 
ties to secure the door. Videos of dogs with 
that crushing feeling of being trapped make 
it clear what a big mistake this is. Kita’s 
owners did the right thing next—they asked 
their veterinarian for help.

Kita’s doctor prescribed fluoxetine 
(Prozac), a good first-choice anxiolytic, 
but they missed the chance to recommend 
alternative treatments, behavior 
modification, and management changes. 
Kita’s anxiety did improve somewhat, but 
her owners’ fear became an obstacle. They 
worried about the safety of psychotropic 
medications and decided to stop. They 
reported that Kita quickly reverted back 
to her high degree of separation anxiety. 
“Kita was perfect in every way, but it was 
like a completely different dog once we left 
the house,” they noted. That’s when their 
veterinarian suggested Calmer Canine. 

“Within 2 weeks Kita went from whining 
for hours after we left to immediately going 
into her kennel and falling asleep. She 
was more comfortable around the house; 
she began to readily eat in the mornings. 
(Before we had to coax her when she saw 
that we were about to leave.) She stopped 
following us from room to room. The 
treatments were so easy to do, even without 
the wrap (although that did make it even 
easier). We could not believe that something 
so easy made such a difference!” the 
owners reported.

Home run? We get a few of those in 
behavior medicine, but in daily practice 
it is a tailored treatment plan that yields 
the best results. This doesn’t have to 
be difficult. 
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iVET360 
unveils 
resource for 
veterinary 
recruiting 
and hiring 
The free Recruiting Tool Kit 
offers hiring and practice 
managers a guide to writing 
effective job ads, developing 
a formal recruitment process, 
and more.

iVET360 recently released its Recruiting Tool 
Kit, a series of articles, templates, and how-to 
guides designed for veterinary practices and 

developed by the company’s human resources 
and training team.1

The comprehensive guide was created to help 
practice and hiring managers establish a formal 
recruitment and hiring process and navigate 
the complex legal issues related to interviewing 
candidates. It also features an exclusive, user-
friendly Job Ad Creation Tool to ensure the 
process of writing job ads is simpler, quicker, 
and more efficient.2

According to a company news release,3 the 
resource addresses the major issue facing much 
of the veterinary industry. Results of iVET360’s 
2021 Practice Manager Report, which was 
released in September, showed that recruitment 
is considered the No. 1 challenge for most 
veterinary hospitals.4 The report surveyed      
683 practices in 49 states.4

Additionally, the American Veterinary 
Medical Association noted in May 2021 that 
there were approximately 18 open positions 
for every veterinarian seeking a job and 6 open 
positions for every technician or assistant.5 In 
response to the high volume of vacant positions 

and burnout amid the COVID-19 pandemic, 
iVET360 is committed to helping in whatever 
way it can, according to Heather Romano, 
MHRM, SPHR, SHRM-CP, managing director 
of human resources and training for iVET360.

“We can’t wave a magic wand and increase vet 
school enrollments or inspire more people to 
become vet techs,” Romano said. “But what we 
can do is offer our expertise to an industry that, 
frankly, we depend on. That’s our motivation 
behind creating this site.”

iVET360 encourages clinics to bookmark 
or download its free Recruiting Tool Kit 
for reference during each recruitment and 
hiring stage. 
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Morris Animal Foundation to award canine 
cancer grant to Canadian investigator
With support from Blue Buffalo and Pet Valu Canada, the funding will go to 
an investigator studying early detection and/or prevention of canine cancer.

Morris Animal Foundation, 
in cooperation with 
Blue Buffalo Company 

and Pet Valu Canada, will grant 
CAD$52,500 (approximately $41,777 
in US dollars) to a Canada-based 
investigator exploring the early 
detection and/or prevention of 
canine cancer.

“Cancers continue to take the lives 
of too many of our dogs, and the 
sooner we can detect these diseases 
early or even prevent them the better,” 
Janet Patterson-Kane, PhD, BVSc, 
chief scientific officer at Morris 
Animal Foundation, said in company 
news release.

“We are grateful for the generous 
funding support of Blue Buffalo 
Company and Pet Valu and for their 
long-term commitment toward fighting 
pet cancer,” Patterson-Kane said.

According to the news release, 
cancer is a leading cause of death in 
dogs 2 years and older. Since 1962, 
Morris Animal Foundation has 
donated to more than 300 cancer 

studies, invested nearly $40 million, 
and continuously contributes to the 
cause, an effort that includes the 
support of organizations such as Blue 
Buffalo Company and Pet Valu.

“The team of animal care experts at 
Pet Valu [is] happy to raise awareness 
of and support to this very meaningful 
cause, and we are so thankful to the 
devoted pet lovers who helped us 
support the fight against pet cancers,” 
Tanbir Grover, MBA, chief marketing 
and digital officer at Pet Valu, said in 
the news release.

Grant applications will close on 
Tuesday, December 14, 2021, at 
4:59 pm edt. Canada-based inves-
tigators are eligible to apply, and 
the project must be completed 
in Canada. 
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Canine Companions saves 
$500,000 with cloud-
based financial software
Sage Intacct helped the service-dog 
provider increase efficiency, shorten the 
audit process, and improve fundraising ROI.

By transferring its financial software to the cloud with Sage Intacct, 
Canine Companions has experienced a host of successes and business 
improvements, according to financial software company Sage. 

Canine Companions—an independent nonprofit organization based in 
Santa Rosa, California—transitioned from on-premises accounting software 
that required 70% of the work to be done manually in Excel or with paper-
based workarounds to having automated processes and deeper organizational 
insights, according to a news release from Sage. This new solution has enabled 
Canine Companions to grow its grants, assets, and transactions by 2.4 times 
while simultaneously processing receivables 50% faster and reducing costs 
by $500,000.

During the past 4 decades, Canine Companions has paired more than 
7000 service dogs with adults, children, and veterans with disabilities at no 
cost to the clients. The organization, which has 6 training locations across 
the United States, has a mission of offering greater independence to program 
participants. Canine Companions’ leadership attributes Sage Intacct to the 
finance team’s success.

“To see where the organization was 5 years ago and how it’s performing now 
with modern automation and insight has been very gratifying,” Jack Peirce, chief 
financial officer at Canine Companions, said in the news release. “Sage Intacct 
made it very easy to absorb our rapid growth in transactions, and we did it 
efficiently while maintaining internal controls. We’re now realizing economies 
of scale.”

Due to the organization’s regional scope, navigating complexity across 
locations and functions with the cloud was essential. Some of the results with 
Canine Companions’ move to Sage Intacct include:

 • Saving $500,000 annually through better visibility into expenses. 
The organization now can more easily identify opportunities to decrease 
expenses and put its money toward offering additional programs.

 • Freeing time spent on gift processing. The finance team’s workflow 
benefited from fully automating manual tasks with notable improvements 
that include 40% more efficient accounts payables and purchasing, plus 
50% faster, more accurate receivables processing for donations and gifts.  

 • Shortening audit process and reducing audit costs. The read-only access 
from Sage Intacct allows auditors to make audits 25% faster and expect 
efficiencies to deliver 20% to 25% cost savings to next year’s audit.

 • Improving fundraising events’ return on investment (ROI). Canine 
Companions used the tracking fundraising metrics across corporate and 
individual donations to boost the ROI of its fundraising events by 10%.

The new system has allowed Canine Companions to achieve more 
complicated grant funding that used to be out of reach.

“Our development team is no longer afraid of restricted funds or pledges. 
They know we can account for them and administer them effectively, so they’ll 
have the information they need to steward those donors,” Peirce said. 

REFERENCE
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Basepaws 
donates $10,000 
to support pets 
rescued after 
Hurricane Ida
The feline health company donation 
supports Brandywine Valley SPCA in 
caring for affected pets.

Basepaws has donated $10,000 to the Brandywine Valley 
SPCA (BVSPCA) to support the organization’s efforts in 
caring for misplaced and rescued pets in Louisiana affected 

by Hurricane Ida.
“As a company living our core beliefs, our hearts go out when we 

see such situations,” Kristin Wuhrman, executive vice president of 
business development at Basepaws, said in a company news release. 
“Our first and foremost concern is with the animals and supporting 
organizations such as Tangipahoa Parish Animal Shelter for 
prioritizing the safety of them.”

According to the news release, BVSPCA, which has locations 
in Delaware and Pennsylvania, and Tangipahoa Parish Animal 
Services in Hammond, Louisiana, have teamed up for a yearlong 
mentoring project to help the shelter achieve no-kill lifesaving 
levels by the end of 2021. BVSPCA staff will live in Louisiana and 
work alongside the Tangipahoa staff. “Our partnership created 
a unique opportunity for us to mobilize quickly when predictions 
of Ida’s impact looked grave,” Adam Lamb, CEO of BVSPCA, said 
in the release.

The BVSPCA worked with 16 organizations to transport 
approximately 500 adoptable homeless pets to shelters within the 
Northeast and Midwest. “We do this emergency work on top of our 
daily lifesaving work, so the very generous donation from Basepaws 
has provided an essential resource to so many animals at risk from 
the storm’s path,” Lamb said.

“Being able to get animals out of harm’s way prior to the landfall 
of a storm like [Hurricane] Ida not only saves the lives of the 
animals but also offers tremendous relief to animal services by 
cutting down on the number of rescues that will have to be made,” 
Chip Fitz, director of Tangipahoa Parish Animal Services, said in 
the release.

“By removing the animals ahead of time, they avoid the 
stress that comes with a storm like this. In the aftermath of the 
storm, animal owners can become frustrated during recovery 
and sometimes unintentionally neglect the pets or even out of 
frustration feel it necessary to turn them into us,” he said. 

REFERENCE
Basepaws donates $10,000 to support pets rescued from 
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for your best clients to leave feedback. Implement a 
process for collecting new reviews and consider using 
a digital client communications tool such as Rapport 
from Covetrus to automate this process. When practices 
put a system in place, they can bolster their online 
reviews and appearance to potential clients, and they 
gain valuable feedback from existing clients on further 
improving the customer experience. 

Letting your clients book online
If a pet owner is looking for an appointment, most 
practices generally want to meet that need. Online 
appointment bookings, even without a real-time 
scheduling service, are essential. Work with services 
that off er real-time booking to expand your practice’s 
appointment functionality to meet pet owners’ needs 
to book an appointment whenever they want to and 
wherever they are.

Real-time appointment scheduling online is a solution 
that addresses the frustrations of both your pet owners 
and your practice staff  alike. Clients can book an 
appointment online at their convenience, even if your 
offi  ce is closed. Receptionists are freed up for more 
tasks when they spend less time on the phone discussing 
various scheduling options with clients, a task that takes 
8 minutes on average for each appointment.

According to a recent study by Google, 77% of US 
customers expect to be able to book services online.3

However, only an estimated 45% of practices off er this 
functionality.2 By off ering online bookings, a practice 
is available to take appointments 24/7, for a total of 
168 hours a week. A typical practice that restricts 
scheduling of appointments to business hours alone, on 
the other hand, is only available to take appointments 
54 hours a week. 

Client engagement and satisfaction, along with 
practice revenue, improve when clients can book 

. How Clinic Clients 
Benefi t from Technology
Caitlin DeWilde, DVM

Today’s pet owners were already pushing the 
veterinary industry toward a more technology-
focused future long before the pandemic. The 

arrival of curbside check-in, contactless forms, virtual 
payments, and telemedicine, however, pushed many 
practices into a new era and helped them meet the 
demands of pet owners. Continuing to explore and 
adopt new technology enables practices to provide a 
better customer experience while simultaneously saving 
time in the practice, which benefi ts the pet owner, the 
veterinary team, and the pets. 

Technology aff ects the practice and pet owner 
at nearly every stage of the veterinary-patient 
relationship, beginning when prospective clients 
research the practice and continuing all the way 
through checkout at their fi rst (of hopefully many) 
appointments. Although technology can’t replace our 
veterinary teams, it can augment experiences and 
help bridge the gap between pet owner and practice, 
creating a positive experience for both that will last the 
pet’s lifetime. 

Improving your client’s experience 
from the very beginning
When practices establish an online presence that 
eff ectively complements and contributes to their 
in-practice experience, it can be a game changer. 
Pet owners can get a better feel for the culture of the 
practice. They can fi nd information quickly. They can 

even book appointments from their favorite social 
media and online review platforms. Around 90% of 
potential veterinary clients research a practice before 
scheduling their fi rst appointment, and more than 50% 
also look at ratings and reviews.1 Websites that show 
current information, quality photos of your veterinary 
team in action (instead of relying only on stock photos), 
and recent reviews/testimonials and that provide pet 
health information can set this relationship up for 
success. Include a clear call-to-action button such 
as “Book Now” or “Fetch Your Appointment” to link 
directly to online scheduling or appointment request 
forms, and include this link on your practice’s Facebook 
page, in your Instagram bio link, and on business sites 
for Google, Nextdoor, and Yelp. 

Reviews are now an essential part of how a veterinary 
practice earns new clients and maintains its reputation. 
Word of mouth still reigns supreme as a referral source, 
but fi ndings from a recent study showed that 89% of 
“new school” pet owners and 41% of traditional pet 
owners both gather information offl  ine and consult 
online ratings and reviews.2 Rather than ignoring these 
platforms, claim your practice’s profi les and fi ll them 
with up-to-date information and photos that represent 
your practice. Focus on being proactive rather than 
reactive with reviews and make it easy for your clients 
to sing your praises. Including review links in your 
communications—email, website, newsletter, apps, 
email signatures, and social media—will make it easy 

appointments promptly and receive online confi rmation 
and reminders through your service or their own 
digital calendars. 

Online forms: making it 
easy for clients to share
When practices off er online forms, such as for new 
client registration, curbside check-in and drop-off , or 
patient history, both the practice and the pet owner can 
benefi t and save time. When forms are sent ahead of 
the appointment, the pet owner has time to gather any 
needed records, check their food and medication names 
and supply levels at home, and fi ll the forms in without 
a squirming pup at the end of a leash. The practice can 
download this information into the fi le, saving valuable 
appointment time from being spent on hunting down 
records or old laboratory results or fi guring out what 
food the pet is on. Online check-in forms give owners of 
stressed or reactive pets the ability to wait outside or in 
their car until their veterinary team is ready, keeping the 
tension levels lower for all  involved. 

Bring the resource outside 
the exam room
Telemedicine
Perhaps the newest and most rapidly growing method 
of client engagement is via a practice’s telemedicine 
and telehealth off erings. Mirroring trends in human 
health care, pet owners are increasingly interested in 
communicating with their veterinary team via text, 
email, and video.   

According to a recent study, a practice’s off erings of 
online texting or chat services was rated by pet owners 
in the top 2 most preferred off erings: no. 1 for dog 
owners and no. 2 for cat owners. Further, cat owners 
identifi ed online video health consultations as one of 
the top 5 most desirable services a veterinary practice 
could off er.1

Current industry off erings will allow practices 
to use video and chat telemedicine for a variety of 
client appointments, particularly those for recheck 
examinations and instances when the owner has 
diffi  culty transporting the pet to the practice. 

Pet portals
Allowing clients to access important information such 
as vaccine records to share with boarding, training, and 
grooming facilities can improve customer satisfaction 
and decrease calls to the front desk. In emergency or 
referral situations when clients seek outside veterinary 
care, medical record access can limit frustrations and 
improve patient care. Portals can also provide areas 
for owners to request appointments and prescription 
refi lls, as well as send secure messages to their pet’s 
care team. 

Pet health information
When practices couple the information delivered to 
pet owners with supporting online resources, they see 
improvements in comprehension, compliance, and 

pet owner satisfaction all improve. Nearly 80% of pet 
owners rely on the internet for pet health information.4

Providing clients with the information they want in 
the location they are seeking it can improve client 
satisfaction, engagement, and, best of all, pet owner 
education. Although the subject is often a sore one with 
veterinarians, many pet owners are simply looking for 
online information access as an adjunct to what they 
learn from their veterinarian. One study found that 
less than half of pet owners had received an online 
recommendation from their veterinarian, yet more than 
90% would visit a veterinarian-recommended website.4

Online store
Having easy access to a trusted resource for online 
shopping resource for prescriptions, diets, and 
parasite preventives in the same place as other pet 
health information can be benefi cial to both clients 
and veterinary teams. Pet owners spent more than 
$31 billion dollars on veterinary care and products in 
2020,5 yet many practices still struggle with online 
sales. Over 60% of practices have an online pharmacy, 
but just 16% of pet owners were aware of this off ering 
from their practice.5 The good news, however, is that 
of those previously unaware owners, 80% would 
purchase from their veterinarian’s online pharmacy.5

Results from another recent study found that practices 
who implemented an online store reported positive 
client feedback and stronger client bonding, among 
other benefi ts.6

Practice apps
For many, but not all, clientele, a veterinary-
specifi c mobile app can improve client engagement, 
communication, and pet health. Findings from a recent 
study demonstrated that 86% of pet owners would like 
instant access to their pet’s medical records through 
a mobile app.7

Push notifi cations, or communications sent via an 
individual app, may be up to 4 times more likely to be 
read than email. Because they can be turned on or off  by 
a client, they also off er pet owners the most control over 
when and how they would like to receive information. 

Current market off erings allow veterinary practices 
to send mobile notifi cations of upcoming services due, 
patient updates, area pet health alerts, and test results. 
Others off er pet owners access to patient records, 
appointment and prescription refi ll requests, messaging 
with the practice, and the opportunity to earn loyalty 
rewards. Medical journaling between veterinary teams 
and pet owners, along with remote patient monitor 
integration (such as with pet wearables), are also 
emerging features. 

A multimodal approach
What works for one client doesn’t always work for the 
next. Luckily, many practice information management 
systems (PIMS) and veterinary technology software 
companies now off er the opportunity to notate owner 
preferences and consider multiple “touchpoints.” 

Start asking clients how they prefer to communicate—
via phone, email, texting, or app—and note it in their 
client fi le. Look for programs and technology solutions 
that allow multiple forms of client communication to 
meet client preferences whenever possible. 

Knowing which tools to implement
It’s easy to be overwhelmed by all the technology 
options available to practices, and it’s impossible and 
ill-advised to try to adopt and implement them all. 
Rather, practices should consider a thoughtful approach 
that considers and balances pet owner preferences 
with practice benefi ts and decide with data whenever 
possible. Starting points may include a practice-
wide client survey, analytics on most-visited pages or 
common searches on the practice website, or detailed 
conversations with key clients the practice identifi es 
as ideal clientele. Similarly, practices have to consider 
the return on investment of these technologies and 
should look at the cost to implement vs the time savings 
or potential reward these tools may bring. Existing 
technologies should be investigated as well because 
many of the companies have expanded their off erings 
in recent months. They also may off er a head start on 
implementation when a partnership already exists or 
integration between PIMS and other tools is established. 

Summary
Implementing new technology can take time, energy, 
and fi nancial investment. When done with careful 
consideration of both the pet owner and practice’s needs, 
it benefi ts all involved. Practices may join those who, 
according to data from a recent study, implemented 
new digital tools that yielded an increase in client 
communication, client bonding, new clients, patient 
visits, and even compliance. Practices can become more 
effi  cient, be proactive instead of reactive, and lead pet 
owners to become more bonded to the practice. 

Technology can make real solutions possible for a 
practice’s most persistent problems. It can grow the 
practice’s reputation. It can make appointments and 
medication refi lls easy and accessible. It can even harness 
pet health information to off er asynchronous care 
anywhere, virtual health triage, and direct care advisory to 
pet owners well beyond the exam room. When a practice 
adds technology to expand such care-giving capabilities, it 
can only result in a happier client and a healthier pet. 
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CUSTOM CONTENT

According to a recent 
study by Google, 
77% of US customers 
expect to be able to 
book services online.3

However, only an 
estimated 45% of 
practices off er 
this functionality.2

DR
AG

ON
IM

AG
ES

/ A
DO

BE
 S

TO
CK

COV-22-DVP0177_01.indd   All PagesCOV-22-DVP0177_01.indd   All Pages 11/18/21   1:46 PM11/18/21   1:46 PM



for your best clients to leave feedback. Implement a 
process for collecting new reviews and consider using 
a digital client communications tool such as Rapport 
from Covetrus to automate this process. When practices 
put a system in place, they can bolster their online 
reviews and appearance to potential clients, and they 
gain valuable feedback from existing clients on further 
improving the customer experience. 

Letting your clients book online
If a pet owner is looking for an appointment, most 
practices generally want to meet that need. Online 
appointment bookings, even without a real-time 
scheduling service, are essential. Work with services 
that off er real-time booking to expand your practice’s 
appointment functionality to meet pet owners’ needs 
to book an appointment whenever they want to and 
wherever they are.

Real-time appointment scheduling online is a solution 
that addresses the frustrations of both your pet owners 
and your practice staff  alike. Clients can book an 
appointment online at their convenience, even if your 
offi  ce is closed. Receptionists are freed up for more 
tasks when they spend less time on the phone discussing 
various scheduling options with clients, a task that takes 
8 minutes on average for each appointment.

According to a recent study by Google, 77% of US 
customers expect to be able to book services online.3

However, only an estimated 45% of practices off er this 
functionality.2 By off ering online bookings, a practice 
is available to take appointments 24/7, for a total of 
168 hours a week. A typical practice that restricts 
scheduling of appointments to business hours alone, on 
the other hand, is only available to take appointments 
54 hours a week. 

Client engagement and satisfaction, along with 
practice revenue, improve when clients can book 

. How Clinic Clients 
Benefi t from Technology
Caitlin DeWilde, DVM

Today’s pet owners were already pushing the 
veterinary industry toward a more technology-
focused future long before the pandemic. The 

arrival of curbside check-in, contactless forms, virtual 
payments, and telemedicine, however, pushed many 
practices into a new era and helped them meet the 
demands of pet owners. Continuing to explore and 
adopt new technology enables practices to provide a 
better customer experience while simultaneously saving 
time in the practice, which benefi ts the pet owner, the 
veterinary team, and the pets. 

Technology aff ects the practice and pet owner 
at nearly every stage of the veterinary-patient 
relationship, beginning when prospective clients 
research the practice and continuing all the way 
through checkout at their fi rst (of hopefully many) 
appointments. Although technology can’t replace our 
veterinary teams, it can augment experiences and 
help bridge the gap between pet owner and practice, 
creating a positive experience for both that will last the 
pet’s lifetime. 

Improving your client’s experience 
from the very beginning
When practices establish an online presence that 
eff ectively complements and contributes to their 
in-practice experience, it can be a game changer. 
Pet owners can get a better feel for the culture of the 
practice. They can fi nd information quickly. They can 

even book appointments from their favorite social 
media and online review platforms. Around 90% of 
potential veterinary clients research a practice before 
scheduling their fi rst appointment, and more than 50% 
also look at ratings and reviews.1 Websites that show 
current information, quality photos of your veterinary 
team in action (instead of relying only on stock photos), 
and recent reviews/testimonials and that provide pet 
health information can set this relationship up for 
success. Include a clear call-to-action button such 
as “Book Now” or “Fetch Your Appointment” to link 
directly to online scheduling or appointment request 
forms, and include this link on your practice’s Facebook 
page, in your Instagram bio link, and on business sites 
for Google, Nextdoor, and Yelp. 

Reviews are now an essential part of how a veterinary 
practice earns new clients and maintains its reputation. 
Word of mouth still reigns supreme as a referral source, 
but fi ndings from a recent study showed that 89% of 
“new school” pet owners and 41% of traditional pet 
owners both gather information offl  ine and consult 
online ratings and reviews.2 Rather than ignoring these 
platforms, claim your practice’s profi les and fi ll them 
with up-to-date information and photos that represent 
your practice. Focus on being proactive rather than 
reactive with reviews and make it easy for your clients 
to sing your praises. Including review links in your 
communications—email, website, newsletter, apps, 
email signatures, and social media—will make it easy 

appointments promptly and receive online confi rmation 
and reminders through your service or their own 
digital calendars. 

Online forms: making it 
easy for clients to share
When practices off er online forms, such as for new 
client registration, curbside check-in and drop-off , or 
patient history, both the practice and the pet owner can 
benefi t and save time. When forms are sent ahead of 
the appointment, the pet owner has time to gather any 
needed records, check their food and medication names 
and supply levels at home, and fi ll the forms in without 
a squirming pup at the end of a leash. The practice can 
download this information into the fi le, saving valuable 
appointment time from being spent on hunting down 
records or old laboratory results or fi guring out what 
food the pet is on. Online check-in forms give owners of 
stressed or reactive pets the ability to wait outside or in 
their car until their veterinary team is ready, keeping the 
tension levels lower for all  involved. 

Bring the resource outside 
the exam room
Telemedicine
Perhaps the newest and most rapidly growing method 
of client engagement is via a practice’s telemedicine 
and telehealth off erings. Mirroring trends in human 
health care, pet owners are increasingly interested in 
communicating with their veterinary team via text, 
email, and video.   

According to a recent study, a practice’s off erings of 
online texting or chat services was rated by pet owners 
in the top 2 most preferred off erings: no. 1 for dog 
owners and no. 2 for cat owners. Further, cat owners 
identifi ed online video health consultations as one of 
the top 5 most desirable services a veterinary practice 
could off er.1

Current industry off erings will allow practices 
to use video and chat telemedicine for a variety of 
client appointments, particularly those for recheck 
examinations and instances when the owner has 
diffi  culty transporting the pet to the practice. 

Pet portals
Allowing clients to access important information such 
as vaccine records to share with boarding, training, and 
grooming facilities can improve customer satisfaction 
and decrease calls to the front desk. In emergency or 
referral situations when clients seek outside veterinary 
care, medical record access can limit frustrations and 
improve patient care. Portals can also provide areas 
for owners to request appointments and prescription 
refi lls, as well as send secure messages to their pet’s 
care team. 

Pet health information
When practices couple the information delivered to 
pet owners with supporting online resources, they see 
improvements in comprehension, compliance, and 

pet owner satisfaction all improve. Nearly 80% of pet 
owners rely on the internet for pet health information.4

Providing clients with the information they want in 
the location they are seeking it can improve client 
satisfaction, engagement, and, best of all, pet owner 
education. Although the subject is often a sore one with 
veterinarians, many pet owners are simply looking for 
online information access as an adjunct to what they 
learn from their veterinarian. One study found that 
less than half of pet owners had received an online 
recommendation from their veterinarian, yet more than 
90% would visit a veterinarian-recommended website.4

Online store
Having easy access to a trusted resource for online 
shopping resource for prescriptions, diets, and 
parasite preventives in the same place as other pet 
health information can be benefi cial to both clients 
and veterinary teams. Pet owners spent more than 
$31 billion dollars on veterinary care and products in 
2020,5 yet many practices still struggle with online 
sales. Over 60% of practices have an online pharmacy, 
but just 16% of pet owners were aware of this off ering 
from their practice.5 The good news, however, is that 
of those previously unaware owners, 80% would 
purchase from their veterinarian’s online pharmacy.5

Results from another recent study found that practices 
who implemented an online store reported positive 
client feedback and stronger client bonding, among 
other benefi ts.6

Practice apps
For many, but not all, clientele, a veterinary-
specifi c mobile app can improve client engagement, 
communication, and pet health. Findings from a recent 
study demonstrated that 86% of pet owners would like 
instant access to their pet’s medical records through 
a mobile app.7

Push notifi cations, or communications sent via an 
individual app, may be up to 4 times more likely to be 
read than email. Because they can be turned on or off  by 
a client, they also off er pet owners the most control over 
when and how they would like to receive information. 

Current market off erings allow veterinary practices 
to send mobile notifi cations of upcoming services due, 
patient updates, area pet health alerts, and test results. 
Others off er pet owners access to patient records, 
appointment and prescription refi ll requests, messaging 
with the practice, and the opportunity to earn loyalty 
rewards. Medical journaling between veterinary teams 
and pet owners, along with remote patient monitor 
integration (such as with pet wearables), are also 
emerging features. 

A multimodal approach
What works for one client doesn’t always work for the 
next. Luckily, many practice information management 
systems (PIMS) and veterinary technology software 
companies now off er the opportunity to notate owner 
preferences and consider multiple “touchpoints.” 

Start asking clients how they prefer to communicate—
via phone, email, texting, or app—and note it in their 
client fi le. Look for programs and technology solutions 
that allow multiple forms of client communication to 
meet client preferences whenever possible. 

Knowing which tools to implement
It’s easy to be overwhelmed by all the technology 
options available to practices, and it’s impossible and 
ill-advised to try to adopt and implement them all. 
Rather, practices should consider a thoughtful approach 
that considers and balances pet owner preferences 
with practice benefi ts and decide with data whenever 
possible. Starting points may include a practice-
wide client survey, analytics on most-visited pages or 
common searches on the practice website, or detailed 
conversations with key clients the practice identifi es 
as ideal clientele. Similarly, practices have to consider 
the return on investment of these technologies and 
should look at the cost to implement vs the time savings 
or potential reward these tools may bring. Existing 
technologies should be investigated as well because 
many of the companies have expanded their off erings 
in recent months. They also may off er a head start on 
implementation when a partnership already exists or 
integration between PIMS and other tools is established. 

Summary
Implementing new technology can take time, energy, 
and fi nancial investment. When done with careful 
consideration of both the pet owner and practice’s needs, 
it benefi ts all involved. Practices may join those who, 
according to data from a recent study, implemented 
new digital tools that yielded an increase in client 
communication, client bonding, new clients, patient 
visits, and even compliance. Practices can become more 
effi  cient, be proactive instead of reactive, and lead pet 
owners to become more bonded to the practice. 

Technology can make real solutions possible for a 
practice’s most persistent problems. It can grow the 
practice’s reputation. It can make appointments and 
medication refi lls easy and accessible. It can even harness 
pet health information to off er asynchronous care 
anywhere, virtual health triage, and direct care advisory to 
pet owners well beyond the exam room. When a practice 
adds technology to expand such care-giving capabilities, it 
can only result in a happier client and a healthier pet. 
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Opy USA, Inc (Opy; Openpay) has 
expanded from Australia and the 
United Kingdom to the United 

States with the launch of ezyVet—a next-
generation, customizable cloud-based 
practice management software pivotal 
in managing day-to-day workflows for 
veterinarian clinics internationally.

ezyVet offers Opy’s Buy Now, Pay Smarter 
payment option, which includes affordable 
pricing for covering expensive services 
such as neutering and spraying, annual 
examinations, emergency surgeries, and 
lifesaving treatments.

“Owning a pet means that you have an 
extended member of your family, and it’s 
heartbreaking to think about how many 
pet owners need to make painful decisions 

simply because they cannot afford an 
expensive treatment,” Brian Shinderman, 
CEO of Opy and chief strategy officer of 
Openpay, said in the release.

“Opy removes those barriers by providing 
flat, predictable payments with costs lower 
than most competitors' and with more time 
to pay. We are hopeful that our offering 
with ezyVet will provide consumers with 
the resources needed to focus on what 
matters most—optimal care for their loved 
ones,” he said.

Additionally, ezyVet is the first cloud-
based software to launch a buy now, pay later 
(BNPL) option in a transparent form within 
the veterinarian industry.

“Opy’s differentiated BNPL product 
provides doctors and their teams access to 

offer longer payment terms for their clients, 
better enabling optimal care choices in an 
all-in-1 solution, from check-in to checkout,” 
Mike Kimbell, senior vice president of US 
health care for Opy, said in the release.

“Our streamlined presence within 
ezyVet can help provide their client base 
with assistance when facing challenging 
financial decisions and, in addition, help 
save veterinary staff valuable time and better 
expand upon client relationships,” he said.

ezyVet locations were slated to go live in 
Ohio, Michigan, and Virginia in October. 

REFERENCE

Opy goes live in the US with ezyVet. News release. Opy. 

October 27, 2021. Accessed October 27, 2021. www.opy.

com/us/news/opy-goes-live-in-the-us-with-ezyvet/

Opy debuts in the US with ezyVet
A lower-cost, pay-later solution is now available for US pet owners making 
critical medical decisions for their companions.

CityVet acquires another San Antonio hospital
This marks CityVet’s third practice acquisition in the Texas city and its  
fourth new location in 2021.

CityVet—a network of 
24 veterinary-owned practices 
in Denver, Colorado; Dallas, 

Texas; and San Antonio, Texas—
announced this week they have acquired 
River City Companion Animal Hospital. 
This hospital marks the company’s 
third practice in San Antonio, Texas, 
and fourth new location in 2021, 
according to a CityVet news release.

River City Companion Animal 
Hospital is a full-service, small animal 
hospital led by Chris Kohnen, DVM. 
It offers comprehensive medical, 
surgical, and dental care.

“Joining CityVet was an easy 
decision to make—I was on the verge 
of burnout with the after-hours 
administrative work that needed to 
be done,” Kohnen said in the news 
release. “I’m looking forward to the 
CityVet partnership and getting back 
to focusing on what I love—providing 
quality pet care for our clients.”

The acquisition of River City 
Companion Animal Hospital took 
effect October 18, 2021, and the 
practice will continue to operate 
under its current name. The terms of 
the transaction were not disclosed, 
according to the news release.

“Dr Kohnen is a great veterinarian 
and leader,” David Boguslawski, 
CityVet president and CEO, said 
in the news release. “We are 
very selective in our pursuit of 
acquisitions; culture and fit are 
the most important criteria when 
selecting a partner. Dr Kohnen and 
his team exemplify our company 
values and will make a great addition 
to the CityVet family.” 
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River City Companion Hospital is CityVet’s third acquisition 
in San Antonio, Texas and fourth new location this year



How cellular immunotherapy is making 
a difference in veterinary oncology
Despite all the advancements in human medicine over the past 
few decades, veterinary medicine has seen little change until 
recently. Now, several new therapeutic developments have 
emerged specifically for use in veterinary medicine that have 
promising potential in changing how veterinarians treat cancer.

Cancer is a devastating disease for humans and 
the pets who are integral parts of their families. 
Cancer arises through accumulation of thousands 

of mutations, some of which generate drivers that lead 
to malignant transformation and cancer spread. Some of 
those mutations generate proteins that are recognized 
as foreign by the cancer-bearer’s immune system (cancer 
neoantigens). The growth and spread (metastasis) of a 
cancer involves complex interactions between cancer 
cells and normal host cells that populate the cancer 
tissue microenvironment. Some of those host cells 
suppress naturally occurring immune responses, which 
further promotes cancer growth and spread.

Recent advances in the fourth pillar of 
cancer treatment—immunotherapy—
suggest that the immune system may 
be our best tool to cure more cancers.

www.eliasanimalhealth.com

Recent advances in the fourth pillar of cancer 
treatment—immunotherapy—suggest that the immune 
system may be our best tool to cure more cancers. 
Various immune stimuli, including cancer vaccines 
and other biological response modifiers have been 
tested in dogs and humans with variable degrees 
of success. However, a notable challenge with these 
therapies is that while they will generate powerful 
immune responses against cancers, the effects of the 
immune cells—specifically T cells—that are generated 
from the stimulation and that infiltrate cancer 
tissue can be significantly suppressed by the cancer 
microenvironment. An example of these cancer defenses 
are checkpoint proteins on the surface of cancer cells.

The capability of the immune system to kill cancer cells 
can be significantly boosted by removing T cells from 
the patient and converting them into effector T cells ex 
vivo, away from the immunosuppressive environment 
that exists within the patient’s body. One such approach 
that has had success in the treatment of leukemias 
and lymphomas is cellular immunotherapy with 
genetically engineered effector T cells called chimeric 
antigen receptor (CAR) T cells. Another that also has 
had considerable success in selected cancers is tumor 
infiltrating lymphocyte (TIL) therapy. Both CAR-T cell 
and TIL therapies have produced instances of cancer 
regressions and long-term patient survival when used 
to treat human patients with widespread metastatic 
disease.
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These checkpoint proteins identify cancer cells as 
“normal” cells and thus the immune system ignores 
them.
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The immune system is complex and not all patients 
respond to a particular treatment the same way. Many 
scientists and medical professionals believe that better 
and more consistent patient outcomes will be achieved 
with therapeutic combinations. Given the myriad of 
defenses within the cancer microenvironment, it is not 
surprising that better outcomes for some patients have 
been achieved using multimodal combination therapies. 
ELIAS is actively pursuing innovative technologies 
that, when combined, will deliver safe and effective 
treatments to a broad population of patients.

Given the myriad of defenses within 
the cancer microenvironment, it is not 
surprising that better outcomes for 
some patients have been achieved 
using multimodal combination 
therapies.

New technologies referred to as checkpoint inhibitors 
disrupt the immunosuppression that can be created 
by cancers and reveal the cancer cells to the immune 
system. Checkpoint inhibitors are designed to alter the 
tumor microenvironment such that the immune system 
can cause cancers to regress and in responsive patients, 
survival can be greatly extended.

How Cellular Immunotherapy is Making a Difference in Veterinary Oncology

Oncolytic viruses are another emerging immuno-
oncology modality and have exciting potential to 
improve outcomes by turning cold tumors ‘hot’. 
Oncolytic viruses cause cancer cell apoptosis which 
releases the cancer neoantigens, stimulates an innate 
immune response, alters the tumor microenvironment 
and generates a tumor-specific adaptive T cell response.

It’s a new day in veterinary medicine. These exciting 
scientific advances may be the key to unlocking the 
possibility for better outcomes in pets with cancer. As 
new innovations continue to accelerate, ELIAS Animal 
Health is a pioneer in the endeavor to bring more of 
these treatment options to the veterinary market. 

ELIAS Animal Health is on the forefront of cancer 
immunotherapy research and development. The 
company is developing a unique new approach to the 
treatment of canine cancer that takes advantage of 
the fact that vaccinating a cancer-bearing individual 
with their own cancer cells can generate a significant 
immune response to the targeted cancer cells and ex 
vivo expansion and activation of a patient’s T cells can 
boost that immune response to produce more durable 
responses. 

ELIAS’ adoptive cell therapy is being evaluated for the 
treatment of canine osteosarcoma. Data from the initial 
osteosarcoma study (n=14) demonstrated a favorable 
safety profile and showed 36% survivors at two years 
(JVIM, July 2020).  Based on the promising results in that 
early study, the company has completed enrollment 
in a larger 1:1 randomized clinical trial evaluating its 
adoptive cell therapy in comparison to a four-dose 
carboplatin treatment regimen, current standard of care 
for canine osteosarcoma. Results of that pivotal study 
are expected in late 2022.
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B ritain’s Princess Anne recently visited 
Hallmarq Veterinary Imaging in 
Guildford, England, to recognize its 2021 

Queen’s Award for Innovation, spotlighting 
the value of veterinary innovation to the 
greater community.

According to a company news release, the 
award acknowledges the unique, innovative 
Hallmarq 1.5 Tesla MRI scanner created for 
small animal veterinary practices. Princess 
Anne toured the factory and met staff from 
each department. The company offers advanced 
imaging systems to the 
veterinary market.

“It was an honor for 
our team to welcome 
[Her Royal Highness] 
The Princess Royal and 
show her around our 
head office in Guildford. 
Hallmarq has been 
at the forefront of 
developing innovative 
diagnostic systems for 
veterinary practices over the past 20 years,” 
Mick Crosthwaite, Hallmarq CEO, said in the 
news release.

“Innovation is at the heart of everything we 
do, and this award is well-deserved recognition 
for the team’s passion and hard work in pursuit 
of our goal of improving the lives of animals and 
the people that care for them,” he said.

Hallmarq’s small animal MRI is the only 1.5T 
high-field scanner developed for veterinary use 
that addresses the challenges of imaging small 
animals of all breeds and sizes. The unique 
design integrates an innovative V-shaped 
bed and a 1-m-long V-shaped spine coil to 
ensure correct patient positioning and spinal 
alignment. According to the news release, it 
also enhances image quality compared with flat 
spine coils used in human machines and allows 
identification of more subtle changes to soft 
tissue structures.

The small animal MRI features a radio-
frequency shield that decreases project cost 
and complexity. Additional important design 
elements include veterinary-specific imaging 
software, flexible, open-top head coils for 
various patient sizes, and a comprehensive 

lifecycle customer support package called 
Q-Care.

“Our system requires no external radio-
frequency shielding, reducing 1 of the key 
barriers to veterinary practices. This makes 
advanced imaging more accessible to an 
increasing number of first-opinion veterinary, 
emergency practices and referral centers, 
especially when combined with our innovative 
approach to customer support,” Steve Roberts, 
PhD, BSc, chief technology officer at Hallmarq, 
said in the news release.

“These innovations have significant benefits for 
animal health and welfare as improved diagnostic 
capability leads to more targeted treatments and 
better patient outcomes,” he said.

During the tour, Princess Anne viewed 
a working system via a live video link and met 
with Hallmarq customer Cody Alcott, DVM, 
DACVIM, a neurologist and owner of Tucson 
Veterinary Specialists in Arizona. Alcott has 
seen the advantages of the system for both his 
practice and patients and demonstrated the 
machine’s ease of use.

Princess Anne also was introduced to Nick 
Bolas, DPhil, MBA, Hallmarq’s founding 
director, who unveiled the company’s new 
standing equine leg CT system, recognizing 
a mutual interest in horses and displaying 
advances in imaging technology since her last 
royal visit to Hallmarq 6 years ago. 

REFERENCE

Royal visit for Queen’s Award winner Hallmarq Veterinary 

Imaging. News release. Hallmarq Veterinary Imaging. 

October 21, 2021. Accessed October 28, 2021. https://

equimanagement.com/news/royal-visit-for-queens-

award-winner-hallmarq-veterinary-imaging

Princess Anne visits Queen’s 
Award winner Hallmarq 
Veterinary Imaging
The award recognizes the significance of the British 
company’s innovative small animal MRI. 

“ It was an honor for our team to 
welcome [Her Royal Highness] The 
Princess Royal and show her around 
our head office in Guildford."

—Mick Crosthwaite, Hallmarq CEO 
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Investigators to assess impact 
of boat noise on dolphin 
behavior and stress levels
Results from the Malaysian study may help 
strengthen conservation efforts to protect 
dolphins and other marine mammals.

Investigators at the MareCet Research 
Organization in Malaysia are launching 
a study to examine the effects of 

underwater noise on the behavior and stress 
levels of 2 endangered or vulnerable local 
dolphin species—the Indo-Pacific humpback 
dolphin and the Irrawaddy dolphin. 
This research, funded by Morris Animal 
Foundation, aims to accelerate conservation 
strategies for protecting dolphins and other 
regional marine mammal species.

According to a Morris Animal Foundation 
news release, dolphins rely significantly 
on sounds using whistles, squeaks, and 
echolocation (eg, clicks) to navigate, 
communicate, and forage. The MareCet 
team believes boat traffic from tourism, 
sea transportation, and fishing increase 
underwater noise to dangerous levels 
for dolphins.

“We want to understand if this noise 
pollution is impacting their vocalizations, 
making it harder to hear each other or 
forcing them to use more energy to whistle 
louder than the passing boats,” Saliza Bono, 
PhD, MS, the study’s principal investigator, 
said in the news release. “We believe it 
could be potentially dangerous, making it 
difficult for them to hunt for food or even 
separating individuals from their pods.”

Throughout the next year, the team will 
analyze acoustic responses of both Indo-
Pacific humpback dolphins and Irrawaddy 
dolphins in 2 sites in northwest Peninsular 
Malaysia. Using a hydrophone—an 
underwater audio recording device—
investigators will trace the dolphins’ sounds 
in relation to nearby boats.

The investigators will analyze the 
dolphins’ whistle rates, frequency levels, and 

duration before a boat approaches them, as 
it passes, and after it leaves. These data will 
be used to assess metabolic costs (stress 
levels) of the animals.

Whistles utilize a significant amount of 
a dolphin’s energy; therefore, if they are 
forced to whistle louder, longer or more 
frequently, it could cause them to expend 
energy needed to look for food, according to 
the news release. If a dolphin whistles less 
frequently during these periods, it may miss 
a critical opportunity to vocalize or signal 
danger to their pod.

“This project could close a crucial 
knowledge gap and inform new 
conservation measures that might be 
needed to help these dolphins thrive,” Janet 
Patterson-Kane, PhD, BVSc, chief scientific 
officer at Morris Animal Foundation, said 
in the news release. “As with so many other 
species, it’s important to understand how 
our human activities are impacting them so 
we can adjust our behaviors to improve both 
their welfare and ensure their very survival,” 
she said.

The International Union for 
Conservation of Nature classifies Irrawaddy 
dolphins as endangered and Indo-Pacific 
humpback dolphins as vulnerable. These 
species inhabit tropical, coastal, shallow 
waters of southeast Asia. Because of their 
proximity to land, they are threatened by 
pollution, habitat loss, and entanglement in 
fishing nets. 

REFERENCE
New study will assess impact on behavior. 
News release. Morris Animal Foundation. 
October 19, 2021. Accessed October 20, 2021. 
www.morrisanimalfoundation.org/article/
new-study-will-assess-boat-noise-impacts-dolphins

National Zoo’s 
lions and 
tigers recover 
after testing 
presumptive 
positive for 
COVID-19
The animals had experienced 
decreased appetites, coughing, 
sneezing, and lethargy. 

S ix African lions, 1 Sumatran tiger, and 2 Amur 
tigers at the Smithsonian’s National Zoo in 
Washington, DC, are reported to be recovering well 

several weeks after receiving a diagnosis of presumptive 
positive for COVID-19. Each of the big cats has resumed 
its normal eating and behavior patterns.

Animal keepers at the zoo had noted decreased 
appetites, coughing, sneezing, and lethargy in the lions 
and tigers.1 The observed animals were treated with anti-
inflammatories and antinausea medication to address 
discomfort and decreased appetite. Additionally, the 
big cats were treated with antibiotics for presumptive 
secondary bacterial pneumonia.1

The zoo disclosed that the public was never at risk 
because of the significant distance between animals and 
visitors. An investigation was conducted to pinpoint the 
infection’s source, but it has not yet determined.

“While it is possible the infection was transmitted by 
an asymptomatic carrier, it has been standard practice for 
all animal care staff and essential staff to mask indoors 
in all public and nonpublic areas,” the zoo stated in 
a news release.2

Zoos in the District of Columbia and Maryland are 
now using a COVID-19 vaccine designed specifically for 
animals. The vaccine, developed by Zoetis, is composed 
in a similar way to the Johnson & Johnson vaccine, using 
disabled adenovirus that delivers instructions to the body 
on fighting the coronavirus. 

REFERENCES
1. Ashford B. Smithsonian lions, tigers ‘recovering well’ after testing 

presumptive positive for COVID-19. News release. WUSA9. October 
8, 2021. Accessed October 21, 2021. www.wusa9.com/article/life/
animals/coronavirus-animals-lions-tigers-smithsonian-recovering-
positive-for-covid-19-washington-dc/65-0a07aae3-d388-4815-b5f6-
4c445f6b4ab4

2. Great cats tested presumptive positive for COVID-19 at the 
Smithsonian’s National Zoo. News release. Smithsonian’s National 
Zoo & Conservation Biology Institute. Updated September 23, 
2021. Accessed October 21, 2021. https://nationalzoo.si.edu/news/
great-cats-tested-presumptive-positive-for-covid-19-smithsonians-
national-zoo PH
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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 Parasites for Cats and Dogs

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

Revolt®
(selamectin)

For more information call 1-800-345-1793
ad000140  10/2021

Stop by and Visit our 
VMX Booth #2742

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 



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. 
Resolution of the pruritus associated with the mite infestations was observed in approximately 50% of the dogs 30 days after the first 
treatment and in approximately 90% of the dogs 30 days after the second monthly treatment.

Tick Control in Dogs
For the control of tick (Dermacentor variabilis) infestations in dogs, Revolt should be administered on a monthly basis. In heavy tick infesta-
tions, complete efficacy may not be achieved after the first dose. In these cases, one additional dose may be administered two weeks after 
the previous dose, with monthly dosing continued thereafter.

Nematode Treatment in Cats
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)
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The University of Missouri (MU) has joined 
forces with Jefferson College in Hillsboro, 
Missouri, to help meet the growing 

demand for veterinary technicians in the United 
States and to foster a new transfer agreement for 
veterinary technology students.

According to an MU news release, the 2 + 2 
agreement lets undergraduate students who 
earn a 2-year associate’s degree in veterinary 
technology at Jefferson College be automatically 
admitted as juniors to MU, granting students 
the ability to pursue the newly created veterinary 
technology bachelor’s degree at MU.

“Demand for veterinary technicians has grown 
in recent years, and we are proud to provide new 
educational opportunities that can keep vet techs 
engaged and remaining in the profession long 
term,” Cindy Cravens, director of the bachelor 

of science in veterinary technology program at 
MU, said in the news release. “Our graduates will 
serve Missourians in both rural and urban parts 
of the state, helping fill the unmet needs in our 
state’s workforce.”

The agreement between the 2 universities was 
officially signed in September 2021, allowing 
veterinary technology students who complete 
the 2-year associate degree at Jefferson College in 
spring 2022 to enroll in the MU class as juniors in 
fall 2022. Additionally, the agreement extends to 
graduates of Jefferson College’s 2-year veterinary 
technology program dating back to 1978, which 
is the year the college earned its American 
Veterinary Medical Association accreditation.

“As our population continues to grow, 
there has been an increased demand for food 
production and therefore a greater need for more 

veterinarian technicians to help take care of farm 
animals,” Christopher DeGeare, vice president 
of instruction at Jefferson College, said in the 
news release.

“Also, there has been an increase in the 
adoption of companion animals since the 
COVID-19 pandemic began, resulting in more 
veterinarian appointments. So this partnership 
will help meet the growing demand for 
veterinarian technicians,” DeGeare said. 

REFERENCE

Consiglio B. MU partners with Jefferson College to create 

new transfer agreement for veterinary technicians. News 

release. University of Missouri. October 27, 2021. Accessed 

October 28, 2021. https://showme.missouri.edu/2021/

mu-partners-with-jefferson-college-to-create-new-transfer-

agreement-for-veterinary-technicians/

University of Missouri partners 
with Jefferson College to create 
transfer program for vet techs
Their new 2 + 2 agreement will help tackle the growing shortage 
of veterinary technicians.

The Tuskegee University 
College of Veterinary 
Medicine (TUCVM) 

announced that it has received a 
$400,000 multiyear grant from the 
Synchrony Foundation. Through 
this grant, Synchrony and TUCVM 
will be able to provide veterinary 
students with more opportunities 
to increase their education and 
training, thus furthering TUCVM’s 
mission to educate and graduate 
diverse veterinarians.

“As the only veterinary medical 
professional program located on 
the campus of a historically Black 
college or university in the US, 

the Tuskegee University College of 
Veterinary Medicine has a sustaining 
legacy of training and educating 
underrepresented minorities as 
veterinarians in the veterinary 
profession,” Ruby L. Perry, DVM, 
PhD, MS, DACVR, dean of TUCVM, 
said in a news release.

“We are very appreciative to be 
a recipient of this generous grant 
from the Synchrony Foundation 
that demonstrates an intentional 
commitment that will inspire our 
students to achieve their career 
goals and aspirations to become 
veterinarians and ultimately 
promote diversity and inclusion 

across the veterinary profession,” 
Perry said.

According to the news release, 
this partnership enables TUCVM 
and Synchrony to offer veterinary 
best practice education to future 
veterinarians. TUCVM students will 
receive scholarships that can be used 
for tuition, books, required fees, room 
and board, and more. The college’s 
Veterinary Medicine Scholarship 
Committee will select the recipients.

“Empowering veterinarians is at 
the heart of our commitment to 
provide a lifetime of care for pets,” 
Jonathan Wainberg, senior vice 
president and general manager for 

Synchrony’s CareCredit Pet, said 
in the release. “By partnering with 
the Tuskegee University College of 
Veterinary Medicine, we are bringing 
together resources and people to 
better support aspiring veterinarians 
and help grow and diversify the 
veterinary profession.” 

REFERENCE

Tuskegee University College of Veterinary 

Medicine receives grant from Synchrony 

Foundation to support student scholarships. 

News release. Synchrony. October 20, 2021. 

Accessed October 20, 2021. www.synchrony.

com/tuskegee-university-college-of-

veterinary-medicine.html

Tuskegee University College of Veterinary 
Medicine receives $400,000 grant  
from Synchrony Foundation
The multiyear grant will increase training and educational opportunities for  
students to encourage diverse representation within the industry.
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3 fun and creative 
tools for enhancing 

your well-being
by dvm360® staff
In this video interview with Kristina 
Guldbrand, BS, CVT, CSP, a certified 
leadership and wellness coach, she 
provides 3 creative tools to help 
readers enhance their mental health, 
handle burnout, and tackle stress.

dvm360.com/view/3-fun-
and-creative-tools-for-
enhancing-your-well-being

Upping your lateral 
suture game 

by Jason Syrcle, DVm, DAcVS
When it comes to a cranial 
cruciate ligament injury in canines, 
veterinarians can use lateral suture 
stabilization as a treatment option. 
Jason Syrcle, DVM, DACVS gives 
multiple tipsfor increasing success in 
these cases

dvm360.com/view/upping-
your-lateral-suture-game

Game-changing 
equine barrier 

cream now available
by dvm360® staff
Zarasyl, a treatment that offers 
veterinarians and equestrians an 
antibiotic and steroid-free solution 

for skin and wound care for horses, 
was released in April by Franklin 
Equine Services.

dvm360.com/view/game-
changing-equine-barrier-
cream-now-available

3 must-reads on 
veterinary cardiology 

by dvm360® staff
Because heart disease is commonly 
seen in veterinary practices, these 
articles give veterinarians information 
on cardiac tumors, congenital heart 
defects, and how to read ECGs.  

dvm360.com/view/3-
must-reads-on-veterinary-
cardiology

When intentions 
don’t match results: 

Why well-being plans fail
by Kristina Guldbrand, 
cVT, bS, cSP
To help promote wellbeing, Kristina 
Guldbrand, BS, CVT, CSP, a certified 
leadership and wellness coach, 
explains the 3 reasons why your well-
being plan is not working and how to 
help set yourself up for success.

dvm360.com/view/when-
intentions-don-t-match-results-
why-well-being-plans-fail

minimally invasive 
surgery and the 

GP: Getting started 
by Sarah mouton Dowdy
During his Fetch dvm360® virtual 
conference lecture, Chris Thomson, 
DVM, DACVS-SA answered some of 
the common questions veterinarians 
in general practice have about 
surgery, including how to get started, 
feasibility, basic equipment needs, 
and learning curves.

dvm360.com/view/mini-
mally-invasive-surgery-and-
the-gp-getting-started

Winn Feline 
Foundation is 

now everycat Health 
Foundation
by Steve Dale, cAVc
The Winn Feline Foundation 
changed its name to EveryCat Health 
Foundation in February. For the 
foundation, the name change aimed 
to showcase its commitment to the 
wellbeing and health of all pedigreed, 
shelter, and homeless cats.

dvm360.com/view/winn-
feline-foundation-is-now-
everycat-health-foundation
 

3 must-reads for 
pain management

by dvm360® staff
When it comes to pain management 
for your patients, every pet’s pain 
and treatment plan is unique. To 
help treat your patients, we selected 
3 articles discussing suppplements, 
dysphoria, and opioids to help 
veterinary professionals brush up on 
their knowledge of pain management.

 
dvm360.com/view/3-must-
reads-for-pain-management

3 must-reads on urology
by dvm360® staff

Polyuria/polydipsia, blocked cats, and 
urinary tract infections...there's so 
much to know about urology. Here 
are professional tips and tricks to 
consider when you are identifying and 
treating dogs and cats with prevalent 
urology complications.

 
dvm360.com/view/3-must-
reads-on-urology

Sweet dreams: 
Use of low-dose 

dexmedetomidine for 
perioperative management 
of canine insulinoma 
by Nicole Shuey, bS, cVT, VTS 
(Anesthesia & Analgesia)
In surgery on dogs to remove a 
pancreatic tumor, careful use of 
dexmedetomidine may prevent the 
need for hypoglycemia treatment and 
decrease plasma insulin levels. 
 

dvm360.com/view/
sweet-dreams-use-of-low-
dose-dexmedetomidine-

for-perioperative-management-of-
canine-insulinoma

The multimodal 
approach to canine 

atopic dermatitis 
by Ashley bourgeois, 
DVm, DAcVD
Ashley Bourgeois, DVM, DACVD—
The Derm Vet—explains in this article 
sponsored by Ceva how having a 
multimodal approach and strong client 
communication from the whole team 
can help manage atopic dermatitis.

dvm360.com/view/the-
multimodal-approach-to-
canine-atopic-dermatitis
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Benefi ts of upgrading 
technology for 
clinic workfl ow
Caitlin DeWilde, DVM

When appointment calendars are booked, 
phones are ringing off  the hook, and staff  
is short, it can be hard for veterinary 

practices to invest time and energy into learning about 
the latest technology off erings or updating programs 
already in place. But ignoring these options means 
ignoring opportunities to relieve pressure points in 
workfl ow throughout the hospital.  

Workfl ow, a buzzworthy term making a surge in 
the veterinary industry, is the pattern of activity 
that takes a task from the to-do list to completion. 
Technology, in its many formats, can help with nearly 
every workfl ow in the practice, from the front desk to 
the back, and at every stage of the client experience. 
In the end, practices and teams can work more effi  -
ciently, freeing up more time to care for the patients 
they love. 

Before clients & patients arrive: 
decrease those ringing phones!
Utilizing options for online appointment booking, 
online appointment requests, and remote check-in, 
practices can decrease ringing phones dramati-
cally while meeting client demands and facilitating 
more appointments. 

Real-time appointment scheduling online is a solution 
to frustrations of both pet owners and practice staff . 
Clients can book an appointment online, at their conve-
nience, even if the offi  ce is closed—which doubles the 
practice’s capacity to make appointments. Receptionists 
are freed up for more tasks when they spend less time 
on the phone discussing various scheduling options 
with clients—a task that takes an average of 8 minutes 
for each appointment. 

One survey found that nearly 70% of millennial 
pet owners—the largest pet-owning population1—
preferred to book online. Another study found that 
50% of appointments were made after business 
hours, and 17% of appointments made with an 
online booking tool were from new clients. However, 
just an estimated 25%2 to 45%3 of practices offer 
this functionality. 

Practices can easily take advantage of this opportu-
nity to reduce staff  time, improve client appointment 
numbers, and be more accessible to their clients. 

Client engagement, satisfaction, and practice 
revenue improve when clients are able to book appoint-
ments promptly, receive online confi rmation, and 
get reminders through your service or their own 
digital calendars. 

and then focus on more pertinent information—now 
from a written record the owner provides. 

Many of the digital form tools also off er conditional 
logic, allowing automatic customization of the questions 
asked. For instance, if a pet owner selects a “nutrition 
consultation” from a dropdown list of appointment 
types, the subsequent questions will prompt the owner 
for information regarding their pet’s current food, 
amount, frequency, etc. However, if they select “annual 
exam,” the questions displayed will focus on the pet’s 
general lifestyle, risk assessment, and parasite preven-
tives. By enabling these forms, practices can improve 
effi  ciency and obtain a written record of information 
from the pet owner: Instead of asking questions and 
typing answers into the medical record, the online 
history responses can simply be imported or copied and 
pasted into the patient’s subjective data, objective data 
assessment plan or SOAP note. 

During the exam and/
or hospitalization
No technology can replace the examination by a veteri-
narian and technician team. But it can help what we do 
with that information—the assessments, the diagnostic 
results, and the treatment plans—and how we share it 
with our clients. 

Instead of completing the exam, writing or typing out 
a medical record, and generating a patient summary 
report card, veterinarians may take advantage of dicta-
tion software and PIMS with built-in client templates. 
Doctors frustrated by playing phone tag to relay exam 
fi ndings or diagnostic results may fi nd it more effi  cient 
to record a quick screen-share video and send the link 
via email or text before moving on to their next appoint-
ment—delivering the information the pet owner needs 
and in a way that doesn’t require both the veterinary 
team and the owners to be present and available at the 
same time. 

Diagnostic tools
Diagnostic tools continue to advance at a rapid rate—at 
minimum providing us better ways to share results with 
owners at the click of a button and, at their best, using 
artifi cial intelligence (AI) and advanced algorithms to 
calculate measurements, diagnose cytologies and auto-
matically generate advanced reports faster than we can 
see the next appointment. When practices upgrade their 
diagnostic tools to coordinate with integrated practice 
management systems, veterinary teams can invoice, 
print requisition forms, and link results to patient 
records with the click of a button. 

Patient updates
A recent study that looked at pet owner preferences for 
receiving updates about their hospitalized pet found 
that nearly 40% of pet owners would prefer to receive 
updates about their pet via text4.

Texting can keep the care team’s workfl ow of updating 
pet owners more effi  cient. Texting is widely adopted by 
today’s population with some studies showing use as 

high as 97% of Americans. In addition, more than 60% 
of Americans respond to a text within 1 to 2 minutes5. 

Regardless of the tools used, technology enhance-
ments can augment the practice of medicine, improve 
the effi  ciency of our patient care, and enhance the value 
of the services we provide. 

The checkout process
Gone are the days of sending the client up front to wait 
in a line behind a rambunctious pup or terrifi ed cat. 
Using mobile terminals, practice teams can receive 
payment in the room and give owners the option for 
a printed, emailed or texted receipt, and then allow 
them to exit the room and straight to their car. This 
makes the nearly 500 average credit card and debit card 
swipes handled by veterinary practices each month6

during checkouts much more effi  cient for the team and 
the client, and the pet would likely appreciate it, too. 
Additionally, using a payment processing system that 
is fully integrated with the practice’s PIMS can save 
practices up to 25 hours of staff  time in reconciliation 
and dual data entry6. 

Follow-up care
Many practices already use an automated process for 
follow-up care, whether PIMS reminder to make a phone 
call to check in on the patient after their appointment or 
surgery or an automated one that is sent. Upgrading this 
process to a multimodal approach with PIMS integra-
tion off ers practices the ability to further streamline 
reminders and reach clients via phone, text, email or 
postcard, or a combination based on the client’s prefer-
ence. Automation means this workfl ow can be elimi-
nated, or greatly decreased, for the front desk team. 

Ongoing service
With any luck, the veterinary-client relationship isn’t 
limited to a single annual appointment and continues to 
grow and evolve over time. When practices use tech-
nology to continue to meet pet owner needs, loyalty to 
the veterinary care team will increase. 

Prescription refi lls
Upgrading prescription management technology to 
those that integrate with PIMS allows practices to 
create, approve and renew scripts for ongoing prescrip-
tion diets, parasite preventatives, and chronic medica-
tions. Practices can send automatic refi ll reminders and 
notify them of any potential expiries—preventing prob-
lems before they arise for the pet owner, the veterinary 
team, and the pet.

Patient portals
Allowing clients to access important information like 
vaccine records to share with boarding, training and 
grooming facilities can improve customer satisfaction 
and decrease calls to the front desk. In emergency or 
referral situations when clients seek outside veterinary 
care, medical record access can limit frustrations and 
improve patient care. Portals can also provide areas 

for owners to request appointments and prescrip-
tion refi lls, and send secure messages to their pet’s 
care team—asynchronous communication that can be 
a workfl ow game changer. 

Ongoing client communication 
Practices using updated technology programs that off er 
email, texting, or app chat communication options may 
also fi nd improved workfl ows in communicating with 
pet owners about nonurgent questions, sharing helpful 
practice and pet health information, and continuing 
to serve as a resource for pet owners. By using these 
technologies (vs traditional phone call communication), 
practices can improve effi  ciency and meet client prefer-
ences for communication alike. Staff  time is decreased 
when practices can schedule reminders, newsletters and 
push notifi cations, utilize templates, and include links 
to practice resources. 

Worth the investment
Today’s pet owners, particularly those under 36 years 
of age—now the largest pet-owning segment of the 
population1— have created a demand for improved 
technology as part of their pet’s health care. 

Pet owners are utilizing technology at touch points 
throughout the veterinary experience—from online 
research of review sites and social media when selecting 
a veterinarian, to visiting a practice’s website to check 
hours and scheduling an appointment, to requesting 
records via email, app or portal access, and utilizing texts 
and emails for notifi cation of results and next steps. 

When the practice dedicates the resources to adopt, 
implement, test, and assess new technology, the team’s 
improved workfl ows can result in: 

• increased efficiency;
• improved medical records;
• fewer missed charges;
• reduced client visit times;
• improved client education, compliance 

and value perception; 
• improved clinical outcomes; and
• happier pets, clients, and teams.

Whether your practice embraces app chat and tele-
medicine or is just starting out with its fi rst techy tool, 
the investment in time, energy, and attention will be 
well worth the wait. 
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CUSTOM CONTENT

Preparing for the appointment

Online client registration forms
Gone are the days of waiting for a client to hastily fi ll out 
a paper form while clutching a leashed pup, then trying 
to decipher illegible handwriting, manually entering the 
results, scanning registration forms, and fi ling them. 
Sending a link to an online client registration form that 
clients can complete at home before their appointment 
is a game changer for the new client workfl ow. Online 
forms improve the accuracy of information, time for the 
pet’s fi rst appointment, and legal document storage.  

Information exchange
Practices can include helpful information in appoint-
ment confi rmation and reminder emails, texts, or 
app notifi cations. This added information can include 
instructions for clients to send, attach, or upload 
medical records ahead of time—allowing them to be 
included in the patient’s record before the appoint-
ment, so the veterinary care team can review rather 
than spend the appointment time chasing down old lab 
results. Additionally, practices can include helpful tips, 
drop-off  or consent forms, and, in general, set expecta-
tions for clients for improving effi  ciency and under-
standing before the appointment even begins.  

The check-in process: 
less typing, more customer service

Online check-in forms
When practices enable an online check-in form, pet 
owners can check in from the parking lot. In addition 
to helping maintain a healthy social distance during the 
COVID-19 pandemic, this trend will likely stay for many 
businesses as a post-pandemic option for pet owners. 
Checking in from the car eliminates exam room conges-
tion and decreases stress for fearful or reactive patients. 
Receptionists can better focus on the clients in front of 
them and triage patients more effi  ciently into a room 
when their care team is ready. 

Online check-in forms can also include questions 
about any other needs the pet owner might have after 
their appointment such as refi lls or vaccination certifi -
cates prepared for their grooming appointment. When 
the front desk knows this information ahead of time, 
they can start working on these needs while the patient 
is in the exam, improving the duration of the visit and 
the team’s ability to complete all the necessary services. 

Online history forms 
Some practices may choose to take their check-in 
forms a step further and link them to an online history 
form. Pet owners can use their wait time to provide the 
standard information we’ve been asking for years—why 
is their pet here today, what foods are they eating, any 
coughing/sneezing, vomiting or diarrhea, and the other 
usual suspects. Rather than asking and typing these 
standard questions, assistants and technicians can be 
preparing the room, vaccinations, or diagnostic tools, 
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Benefi ts of upgrading 
technology for 
clinic workfl ow
Caitlin DeWilde, DVM

When appointment calendars are booked, 
phones are ringing off  the hook, and staff  
is short, it can be hard for veterinary 

practices to invest time and energy into learning about 
the latest technology off erings or updating programs 
already in place. But ignoring these options means 
ignoring opportunities to relieve pressure points in 
workfl ow throughout the hospital.  

Workfl ow, a buzzworthy term making a surge in 
the veterinary industry, is the pattern of activity 
that takes a task from the to-do list to completion. 
Technology, in its many formats, can help with nearly 
every workfl ow in the practice, from the front desk to 
the back, and at every stage of the client experience. 
In the end, practices and teams can work more effi  -
ciently, freeing up more time to care for the patients 
they love. 

Before clients & patients arrive: 
decrease those ringing phones!
Utilizing options for online appointment booking, 
online appointment requests, and remote check-in, 
practices can decrease ringing phones dramati-
cally while meeting client demands and facilitating 
more appointments. 

Real-time appointment scheduling online is a solution 
to frustrations of both pet owners and practice staff . 
Clients can book an appointment online, at their conve-
nience, even if the offi  ce is closed—which doubles the 
practice’s capacity to make appointments. Receptionists 
are freed up for more tasks when they spend less time 
on the phone discussing various scheduling options 
with clients—a task that takes an average of 8 minutes 
for each appointment. 

One survey found that nearly 70% of millennial 
pet owners—the largest pet-owning population1—
preferred to book online. Another study found that 
50% of appointments were made after business 
hours, and 17% of appointments made with an 
online booking tool were from new clients. However, 
just an estimated 25%2 to 45%3 of practices offer 
this functionality. 

Practices can easily take advantage of this opportu-
nity to reduce staff  time, improve client appointment 
numbers, and be more accessible to their clients. 

Client engagement, satisfaction, and practice 
revenue improve when clients are able to book appoint-
ments promptly, receive online confi rmation, and 
get reminders through your service or their own 
digital calendars. 

and then focus on more pertinent information—now 
from a written record the owner provides. 

Many of the digital form tools also off er conditional 
logic, allowing automatic customization of the questions 
asked. For instance, if a pet owner selects a “nutrition 
consultation” from a dropdown list of appointment 
types, the subsequent questions will prompt the owner 
for information regarding their pet’s current food, 
amount, frequency, etc. However, if they select “annual 
exam,” the questions displayed will focus on the pet’s 
general lifestyle, risk assessment, and parasite preven-
tives. By enabling these forms, practices can improve 
effi  ciency and obtain a written record of information 
from the pet owner: Instead of asking questions and 
typing answers into the medical record, the online 
history responses can simply be imported or copied and 
pasted into the patient’s subjective data, objective data 
assessment plan or SOAP note. 

During the exam and/
or hospitalization
No technology can replace the examination by a veteri-
narian and technician team. But it can help what we do 
with that information—the assessments, the diagnostic 
results, and the treatment plans—and how we share it 
with our clients. 

Instead of completing the exam, writing or typing out 
a medical record, and generating a patient summary 
report card, veterinarians may take advantage of dicta-
tion software and PIMS with built-in client templates. 
Doctors frustrated by playing phone tag to relay exam 
fi ndings or diagnostic results may fi nd it more effi  cient 
to record a quick screen-share video and send the link 
via email or text before moving on to their next appoint-
ment—delivering the information the pet owner needs 
and in a way that doesn’t require both the veterinary 
team and the owners to be present and available at the 
same time. 

Diagnostic tools
Diagnostic tools continue to advance at a rapid rate—at 
minimum providing us better ways to share results with 
owners at the click of a button and, at their best, using 
artifi cial intelligence (AI) and advanced algorithms to 
calculate measurements, diagnose cytologies and auto-
matically generate advanced reports faster than we can 
see the next appointment. When practices upgrade their 
diagnostic tools to coordinate with integrated practice 
management systems, veterinary teams can invoice, 
print requisition forms, and link results to patient 
records with the click of a button. 

Patient updates
A recent study that looked at pet owner preferences for 
receiving updates about their hospitalized pet found 
that nearly 40% of pet owners would prefer to receive 
updates about their pet via text4.

Texting can keep the care team’s workfl ow of updating 
pet owners more effi  cient. Texting is widely adopted by 
today’s population with some studies showing use as 

high as 97% of Americans. In addition, more than 60% 
of Americans respond to a text within 1 to 2 minutes5. 

Regardless of the tools used, technology enhance-
ments can augment the practice of medicine, improve 
the effi  ciency of our patient care, and enhance the value 
of the services we provide. 

The checkout process
Gone are the days of sending the client up front to wait 
in a line behind a rambunctious pup or terrifi ed cat. 
Using mobile terminals, practice teams can receive 
payment in the room and give owners the option for 
a printed, emailed or texted receipt, and then allow 
them to exit the room and straight to their car. This 
makes the nearly 500 average credit card and debit card 
swipes handled by veterinary practices each month6

during checkouts much more effi  cient for the team and 
the client, and the pet would likely appreciate it, too. 
Additionally, using a payment processing system that 
is fully integrated with the practice’s PIMS can save 
practices up to 25 hours of staff  time in reconciliation 
and dual data entry6. 

Follow-up care
Many practices already use an automated process for 
follow-up care, whether PIMS reminder to make a phone 
call to check in on the patient after their appointment or 
surgery or an automated one that is sent. Upgrading this 
process to a multimodal approach with PIMS integra-
tion off ers practices the ability to further streamline 
reminders and reach clients via phone, text, email or 
postcard, or a combination based on the client’s prefer-
ence. Automation means this workfl ow can be elimi-
nated, or greatly decreased, for the front desk team. 

Ongoing service
With any luck, the veterinary-client relationship isn’t 
limited to a single annual appointment and continues to 
grow and evolve over time. When practices use tech-
nology to continue to meet pet owner needs, loyalty to 
the veterinary care team will increase. 

Prescription refi lls
Upgrading prescription management technology to 
those that integrate with PIMS allows practices to 
create, approve and renew scripts for ongoing prescrip-
tion diets, parasite preventatives, and chronic medica-
tions. Practices can send automatic refi ll reminders and 
notify them of any potential expiries—preventing prob-
lems before they arise for the pet owner, the veterinary 
team, and the pet.

Patient portals
Allowing clients to access important information like 
vaccine records to share with boarding, training and 
grooming facilities can improve customer satisfaction 
and decrease calls to the front desk. In emergency or 
referral situations when clients seek outside veterinary 
care, medical record access can limit frustrations and 
improve patient care. Portals can also provide areas 

for owners to request appointments and prescrip-
tion refi lls, and send secure messages to their pet’s 
care team—asynchronous communication that can be 
a workfl ow game changer. 

Ongoing client communication 
Practices using updated technology programs that off er 
email, texting, or app chat communication options may 
also fi nd improved workfl ows in communicating with 
pet owners about nonurgent questions, sharing helpful 
practice and pet health information, and continuing 
to serve as a resource for pet owners. By using these 
technologies (vs traditional phone call communication), 
practices can improve effi  ciency and meet client prefer-
ences for communication alike. Staff  time is decreased 
when practices can schedule reminders, newsletters and 
push notifi cations, utilize templates, and include links 
to practice resources. 

Worth the investment
Today’s pet owners, particularly those under 36 years 
of age—now the largest pet-owning segment of the 
population1— have created a demand for improved 
technology as part of their pet’s health care. 

Pet owners are utilizing technology at touch points 
throughout the veterinary experience—from online 
research of review sites and social media when selecting 
a veterinarian, to visiting a practice’s website to check 
hours and scheduling an appointment, to requesting 
records via email, app or portal access, and utilizing texts 
and emails for notifi cation of results and next steps. 

When the practice dedicates the resources to adopt, 
implement, test, and assess new technology, the team’s 
improved workfl ows can result in: 

• increased efficiency;
• improved medical records;
• fewer missed charges;
• reduced client visit times;
• improved client education, compliance 

and value perception; 
• improved clinical outcomes; and
• happier pets, clients, and teams.

Whether your practice embraces app chat and tele-
medicine or is just starting out with its fi rst techy tool, 
the investment in time, energy, and attention will be 
well worth the wait. 
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CUSTOM CONTENT

Preparing for the appointment

Online client registration forms
Gone are the days of waiting for a client to hastily fi ll out 
a paper form while clutching a leashed pup, then trying 
to decipher illegible handwriting, manually entering the 
results, scanning registration forms, and fi ling them. 
Sending a link to an online client registration form that 
clients can complete at home before their appointment 
is a game changer for the new client workfl ow. Online 
forms improve the accuracy of information, time for the 
pet’s fi rst appointment, and legal document storage.  

Information exchange
Practices can include helpful information in appoint-
ment confi rmation and reminder emails, texts, or 
app notifi cations. This added information can include 
instructions for clients to send, attach, or upload 
medical records ahead of time—allowing them to be 
included in the patient’s record before the appoint-
ment, so the veterinary care team can review rather 
than spend the appointment time chasing down old lab 
results. Additionally, practices can include helpful tips, 
drop-off  or consent forms, and, in general, set expecta-
tions for clients for improving effi  ciency and under-
standing before the appointment even begins.  

The check-in process: 
less typing, more customer service

Online check-in forms
When practices enable an online check-in form, pet 
owners can check in from the parking lot. In addition 
to helping maintain a healthy social distance during the 
COVID-19 pandemic, this trend will likely stay for many 
businesses as a post-pandemic option for pet owners. 
Checking in from the car eliminates exam room conges-
tion and decreases stress for fearful or reactive patients. 
Receptionists can better focus on the clients in front of 
them and triage patients more effi  ciently into a room 
when their care team is ready. 

Online check-in forms can also include questions 
about any other needs the pet owner might have after 
their appointment such as refi lls or vaccination certifi -
cates prepared for their grooming appointment. When 
the front desk knows this information ahead of time, 
they can start working on these needs while the patient 
is in the exam, improving the duration of the visit and 
the team’s ability to complete all the necessary services. 

Online history forms 
Some practices may choose to take their check-in 
forms a step further and link them to an online history 
form. Pet owners can use their wait time to provide the 
standard information we’ve been asking for years—why 
is their pet here today, what foods are they eating, any 
coughing/sneezing, vomiting or diarrhea, and the other 
usual suspects. Rather than asking and typing these 
standard questions, assistants and technicians can be 
preparing the room, vaccinations, or diagnostic tools, 
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Veterinary HeroesTM

> Continued from cover 

d vm360 ®, the No. 1 multimedia 
platform in the veterinary 
industry, has announced the 

winners of its inaugural Veterinary 
Heroes™ recognition program. 
Inductees will be celebrated in 
conjunction with Fetch, a dvm360 ® 
conference, on December 1, 2021, 
at the San Diego Convention Center 
in California.

The Veterinary Heroes™ program 
honors individuals who have 
achieved landmark successes 
within veterinary medicine. 
Veterinary leaders are nominated 
by their peers for their remarkable 
achievements in improving patient 
outcomes. A panel of distinguished 
judges from the dvm360 ® Advisory 
Board chose 1 honoree in each 
category who has made a measur-
able difference.

“It is an honor to recognize the 
winners of the first-ever Veterinary 
Heroes™ awards,” said Mike Hennessy 
Jr, president and CEO of MJH 
Life Sciences™, parent company of 
dvm360 ®. “This program celebrates 
the achievements of outstanding 
veterinary professionals who have 
worked to push the field forward and 
make a difference in animal care. We 
thank our partners for their valued 
sponsorship of this program.”

The Veterinary HeroesTM  program 
is sponsored by Nationwide, Merck, 
Zoetis, Clevor®, Blue Buffalo, 
NorthStar VETS, and MedVet. 

Adam Christman, DVM, MBA, 
chief veterinary officer at Fetch, 
ACVC, and dvm360 ®, will present 
winners with their award during 
the celebratory gala on December 1. 
Christman is a national speaker on 

dvm360® to  
honor 8 inaugural 
Veterinary Heroes™

Veterinary professionals 
nominated and chosen by  
their peers exemplify leadership 
and achievement in improving 
patient outcomes. 
By dvm360® staff

as a veterinary assistant, veterinary 
technician, and supervisor. She tailors 
her positive approach to each person 
and animal. 

“I see so many different types of 
clients walk through these doors, and 
the way I communicate with all of 
them is different depending on their 
pet, the situation, etc,” Martin said. 
“The one thing that is consistent is 
that I show everyone I care.” 

Martin ensures she knows each 
patient on a personal level and 
recommends care based on their 
individual needs. She also regularly 
checks in on team members, lending 
a helping hand and boosting morale. 

“Sometimes we all just need to talk 
it out. This job is demanding—we 
have long days; some are very happy, 
and others are heartbreaking. It is 
my job to be there for my team to 
comfort them until they have that 
‘aha!, lightbulb’ moment where they 
feel OK again. Most importantly 
I want people to know they are never 
alone,” Martin said. 

Outside the clinic, Martin can be 
found cuddling her 3-lb Yorkshire 
terrier, Duncan. 

Dermatology
maria Ierace, DVm; 
countrychase Veterinary 
Hospital, Tampa FL
Maria Ierace, DVM, obtained 
her DVM from the University of 

The 2021 Veterinary Heroes™ are as follows: 

client Service  
representative: Susie martin

Dermatology: maria Ierace, DVm
emergency medicine:  charity Uman, mS, DVm
General Practitioner: cPT Kelly Willard, DVm

Integrative medicine:
curtis Wells Dewey, DVm, 
mS, DAcVIm (Neurology), 
DAcVS, TcVmP, ccrP 

Internal medicine: caeley J. melmed, DVm, 
DAcVIm (SAIm)

Surgery: Daniel Stobie, DVm, mS, 
DAcVS

Technician medicine: Inger reres, LVT, VTS (SAIm)

practice management, social media 
and rehabilitation. With more than 
630, 000 followers on Tik Tok and 
52,000 followers on Instagram, 
Christman loves to engage with pet 
parents and veterinary professionals 
across all social media platforms. 

Christman has been in private 
practice and shelter medicine for 
18 years and has coauthored a book 
on dogs with disabilities. He is the 
proud dog dad to 4 dachshunds. He 
believes no one should be deprived of 
the incredible human-animal bond. 

“I am truly honored to be a part 
of an incredibly hardworking essen-
tial profession that goes above and 
beyond the call of duty for animals,” 
Christman said. “As a fellow veteri-
narian and master of the ceremony, 
I’m honored to congratulate all of the 
winners of the first-ever Veterinary 
Heroes™ award program.”

The 2021 winners of the Veterinary 
Heroes™ program are as follows:

client Service 
representative
Susie martin; Township 
Line Animal Hospital, 
Upper Darby, PA
Known for treating everyone she 
encounters with compassion, Susie 
has almost 25 years of experience 
in the veterinary field. She works at 
Township Line Animal Hospital as 
the hospital manager. She has served Susie martin maria Ierace, DVm
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Missouri in 2014, then completed 
a 12-month internship in small 
animal medicine followed by a 3-year 
dermatology residency. In 2019, she 
became a board-certified veterinary 
dermatologist. 

Ierace offers comfort to each 
patient and treats them with dedica-
tion and focus, aiming to enhance 
their quality of life, according to 
her nominator. And she continues 
to inspire all those around her with 
the selflessness and motivation 
she demonstrates. 

Ierace enjoys spending her leisure 
time with her husband, 4 dogs, and 
horse. Her hobbies include horseback 
riding, reading, and traveling. 

emergency medicine
charity J. Uman, mS, DVm; 
VcA Veterinary Specialists 
of cT, Hartford, cT 
Charity J. Uman, DVM, MS, is 
known for her infectious passion for 
veterinary medicine. Her journey into 
the veterinary sector began when 
she was 18 years old and working 
as a kennel attendant at a local 
Humane Society. As an inspiration 
to many, she spent the next 9 years 
following her passions and another 
7 years applying to veterinary 
school until she was accepted.

After receiving an MS from 
the Tufts Center for Animals and 
Public Policy at Cummings School 
of Veterinary Medicine Center, 
Center for Animals and Public 
Safety, she earned her DVM from the 
Louisiana State University School of 
Veterinary Medicine. 

Uman then completed a clinical 
internship in small animal medicine 
and surgery at Angell Animal Medical 
Center in Boston, Massachusetts, 
where she received the Sharon 
Drellich Memorial Award for demon-
strating a high level of profession-
alism, collegiality, and compassion.  

Since 2010, Uman has been 
a practicing veterinarian, spending 
the past 6 years at VCA Veterinary 
Specialist of CT, where she has risen 
from emergency department doctor 
to director of the emergency depart-
ment. Uman’s nominator commended 
her on her efforts in providing the 
highest quality of care to both her 
patients and clients—especially amid 
the difficult times brought on by the 
COVID-19 pandemic. Additionally, 

charity Uman, mS, DVm curtis Wells Dewey, DVm, 
mS, DAcVIm (Neurology), 

DAcVS, TcVmP, ccrP 

cPT Kelly Willard, DVm

many clients find solace in her advice 
and guidance, as she makes them feel 
connected to their pets’ treatment 
plans, the nominator said. Deemed 
an outstanding colleague, Uman is 
considered a hero at her practice and 
an integral part of her team.

“I was totally shocked and 
surprised! I had no idea someone 
nominated me for the 2021 dvm360 ® 
Veterinary Heroes™ recognition 
program,” Uman said in an interview 
with dvm360 ®. “I am only as good as 
the people around me and wouldn’t 
be where I am without the wonderful 
people I’ve met along the way and 
the amazing staff I work with today. 
Thank you.”

Her favorite aspects of her job are 
helping a variety of animals such as 
the “amazing beauty in rehabilitating 
then releasing injured wildlife”, and 
seeing the joy and smiles on her 
client’s faces when the team success-
fully treats their pet. In her spare 
time, Uman can be found trail and 
ultrarunning, and is always smiling 
when she is outside listening to 
the birds.

General practitioner
cPT Kelly Willard, DVm; 
Hudson Veterinary 
Hospital, Hudson, OH
As the owner of Hudson Veterinary 
Hospital, CPT. Kelly Willard, DVM, 
is known for serving her staff and 
clients with positivity, thoroughness, 
and compassion. 

Willard is a captain in the US Army 
Reserve Veterinary Corps, which 
she joined 8 years ago to help service 
members and the military working 
dogs (MWDs). When her Army unit 
was deployed to Afghanistan, she 
was eager to make a difference. She 
treated MWDs, including special 
operations dogs, and she helped start 
a blood bank program for the MWDs. 
She currently partners with the 
nonprofit organization Paws of Honor 
to provide veterinary care for retired 
law enforcement dogs and MWDs. 

Willard graduated from Ross 
University in 2007 and did her clinical 
year at Virginia Tech. During her 
junior year at Ross, she studied abroad 
in Kenya where she learned how 
important animals are to the survival 
of humans. She lived side by side with 
the Maasai tribe and saw how they 
treated their cattle as sacred, nurturing 
the animals that provided them with 
milk. During that time, she said gained 
a better understanding of how veteri-
nary care was bigger than just caring 
for household pets. 

“I have always wanted to become 
a veterinarian for as long as I can 
remember,” Willard said. 

Willard grew up around animals—
her father being a police officer in 
Baltimore, Maryland, in the K-9 unit. 
She always had a passion to help 
animals and is motivated every day to 
help as many animals and people as 
she can. 

“Always remember why you became 
a veterinarian,” she said. “I believe that 
if this is truly your passion, others 
will be able to see that, and you will 
succeed because you will have a drive to 
always want to improve and constantly 
become better. Determination today 
leads to success tomorrow.”

Willard lives in Cuyahoga Falls, 
Ohio, with her husband, Ryan, and 
2 young daughters, Olivia and Averi. 
She has 2 dogs—Scarlet, an English 
black Lab, and Theo, an American 
Staffordshire terrier. She also has 
2 dwarf hamsters, Gus and Frank, and 
a gecko, Frankenstein.

Even with all her accomplishments 
and responsibilities, she still finds 
time to qualify for and run in the 
Boston Marathon every year. 

Integrative medicine
curtis Wells Dewey, 
DVm, mS, DAcVIm 
(Neurology), DAcVS, 
TcVmP, ccrP; elemental 
Pet Vets, Freeville, NY
Curtis Wells Dewey, DVM, MS, 
DACVIM (Neurology), DACVS, 
TCVMP, CCRP, is president of 
Elemental Pet Vets and a champion 
for integrative medicine. His team 
at Elemental Pet Vets focuses on 
rehabilitation, herbal treatments, 
acupuncture, and other modalities 
of traditional Chinese veterinary 
therapy, including acupuncture, 
herbal therapy , food therapy , and 
Tui-Na massage therapy .

Dewey comes from a medical 
family and was always interested 
in the field. Drawn to animals from 
early childhood, he said that he felt 
becoming a veterinarian was the best 
path to combine those passions. 

“ I have always 
wanted to become 
a veterinarian for 
as long as I can 
remember." 
—CPT Kelly Willard, DVM
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“What gets me out of bed every 
morning and keeps me going [is 
helping] my patients and their fami-
lies; despite the rigors of veterinary 
medicine, helping patients feel better 
is worth the effort,” Dewey said. 

In addition to his clinical work, 
Dewey is coauthor of Clinician’s 
Guide to Canine Acupuncture, 
a comprehensive integrative textbook 
with numerous colored illustrations 
and photographs, with Huisheng 
(Shen) Xie, DVM, PhD, founder and 
president of Chi University. 

Dewey helped develop the formula 
for CogniCaps because he wanted to 
create a multi-ingredient supplement 
that combined conventional Western 
nutraceuticals with Chinese herbals. 

“There was nothing like this on 
the market, so I was prescribing 
multiple individual supplements 
for canine cognitive dysfunction 
for years,” Dewey said, “Fortunately, 
my good friend and colleague Dr 
Theresa Fossum made the dream of 
this integrative supplement a reality 
through her company, Dr. Fossum’s 
Pet Care.” 

Dewey credits his wife, Janette, 
for being the “mastermind” behind 
Elemental Pet Vets and his “dream 
team” of staff and coworkers, who 
make everything possible.

Dewey said his reaction to being 
named a Veterinary Hero was 
a mixture of surprise and joy. 

“This award is particularly mean-
ingful to me. I became involved in 
integrative medicine fairly late in 
my veterinary career trajectory, but 
I put my heart and soul into making 
a positive impact in this field. To be 
recognized by my peers as a leader in 
integrative veterinary medicine is a 
great honor,” he said.

Internal medicine
caeley J. melmed, 
DVm, DAcVIm (SAIm); 
medVet, Dallas, TX
Caeley J. Melmed, DVM, DACVIM 
(SAIM) is the mobile consulta-
tions and referral partner liaison for 
MedVet Dallas, providing mobile 
consultation and ultrasound services 
for veterinarians in her region. She 
both attended veterinary school 
and completed her residency at 
Texas A&M University, and served 
her internship at The Ohio State 
University College of Veterinary 
Medicine. Melmed later worked as an 
associate internist and helped form 
the Veterinary Medicine Specialists 
practice, which merged with MedVet 
Specialty and Emergency in 2017. 

Melmed said she comes from a long 
line of doctors in her family, and some 
of her earliest memories involved her 
tagging along with her father as he 
tended to after-hours emergencies 
at the hospital. “When my first (and 
only) spay took 3 hours, it became 
immediately clear that the surgical 
abilities in my family lineage stopped 
with me,” she said. “Thankfully, 
my other skills…pave the way to 
becoming an internist.”

According to her award nomi-
nator, Melmed is not only a talented 
veterinary internist and clinician, 
but also a kind and compassionate 
care provider. A referral internist, 
Melmed performs mobile ultra-
sound evaluations for a community 
of veterinarians. Her approach to 
assisting veterinary professionals 
with diagnosis and treatment plans in 
their private practices is thoughtful, 
according to the nominator.

“We tend to think of veterinary 
medicine as an intellectual and 

Daniel Stobie,  
DVm, mS, DAcVS

caeley J. melmed,  
DVm, DAcVIm (SAIm)

educational pursuit and certainly that 
is the foundation. But so much of 
what we do is based on subtle obser-
vations and a good sense of instinct,” 
said Melmed.

Melmed lives with her husband and 
children on a farm with 40 animals. 
In addition to caring for animals, she 
enjoys backpacking around the world, 
including the rainforests of Nicaragua 
and camping in Jordan. “My mission 
is to lower the bar during our travels 
so that we are all, once again, appre-
ciative of [modern conveniences],” 
she said.

Surgery
Daniel Stobie, DVm, 
mS, DAcVS; NorthStar 
VeTS, robbinsville, NJ
Daniel Stobie, DVM, MS, DACVS, 
completed his undergraduate work 
at Rutgers, the State University of 
New Jersey, Cook College, before 
graduating from the University of 
Missouri, College of Veterinary 
Medicine. He completed an intern-
ship in small-animal medicine and 
surgery at Angell Memorial Animal 
Hospital in Boston, Massachusetts, 
completed a 3-year surgical residency 
at the University of Minnesota, and a 
master’s degree in veterinary surgery, 
radiology, and anesthesia. Stobie 
also is a Diplomate of the American 
College of Veterinary Surgeons and 
completed the mini-MBA certifi-
cate program at the Rutgers School 
of Business.

In 2000, Stobie formed Veterinary 
Surgical and Diagnostic Specialists, 
a mobile surgical and ultrasound 
practice that has evolved into 
NorthStar VETS. He serves as chief of 
staff for the business. 

According to his nominator, Stobie 
demonstrated “steadfast leader-
ship” throughout the COVID-19 
pandemic. He implemented safety 
procedures for clients and staff, 
demonstrated gratitude for his 
veterinary team by providing food 
on busy days, and maintained 
transparency and communication 
with employees about ever-changing 
CDC recommendations through 
weekly Zoom meetings. Under 
his leadership, NorthStar VETS 
continued to see patients 24/7, 
even as many referring practices 
remained closed or operated with 
reduced hours. 

Stobie said he was “blown away and 
humbled” to receive the Veterinary 
Heroes™ award, especially during 
a difficult time for the profession. 
“I think what meant the most to me 
was when I realized I was nominated 
by my staff—I actually choked up to 
find this out. They are the ones who 
should be receiving this award in that 
they are the real heroes, doing the 
hard work, day in and day out, during 
the pandemic, and saving numerous 
animals and helping the public,” 
he added.

Stobie said he has always had a love 
for animals and never wanted to do 
anything but become a veterinarian. 
“I find it very rewarding to see a sick 
or injured pet and restore them back 
to health. The appreciation and joy 
on the pet parent’s face makes it all 
worth it,” he said. 

Stobie also participates in veteri-
nary management groups, providing 
guidance on veterinary economics 
and practice management. He is 
involved in development of new and 
novel surgical techniques including 
the dome trochleoplasty for patellar 
luxations in dogs, and he pioneered 
a new total hip procedure.

Outside his practice, Stobie said 
he is a beekeeper and equestrian, 
who counts horseback riding with 
his daughter as one of his favorite 
activities. He relaxes by mowing his 
pastures on a tractor with his dog, 
and also enjoys gardening and going 
to the beach. 

“ I put my heart and 
soul into making 
a positive impact 
in this field. To be 
recognized by my 
peers as a leader 
in integrative 
veterinary medicine 
is a great honor." 

—Curtis Wells Dewey, 
DVM, MS, DACVIM 
(Neurology), DACVS, 

TCVMP, CCRP 
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Technician medicine
Inger reres, LVT, VTS 
(SAIm); VcA Veterinary 
referral and emergency 
center of Westbury, 
ronkonkoma, NY
Inger Reres, LVT, VTS (SIAM), is 

known for her robust skill set and 
experience. For almost a decade, 
Reres has been a ‘go-to’ profes-
sional at VCA Veterinary Referral 
and Emergency Center of Westbury 
and has availed herself to her team 
on all levels. She has helped develop 
programs in hands-free radiology and 
assisted in training staff members in 
hyperbaric oxygen therapy. 

Reres accomplished her goal of 
becoming specialized in small animal 
internal medicine in 2021. Reres 
and her husband, Mike, recently 
welcomed their infant daughter, 
Cassandra, to the family, and, right up 
until her due date, she worked fiercely 
for her veterinary team, with neither a 
complaint, nor sign of slowing down, 
according to her nominator.

Considered a champion by her 
team, according to her nomi-
nator, Reres has given continuing 

education (CE) talks to other 
technicians in her region about the 
challenges of neonate care after 
a cesarean section. As the lead tech-
nician on an extremely busy internal 
medicine service, Reres handles 
every situation with ease, whether 
it’s managing numerous questions, 
laboratory results calls, or medica-
tion queries, her nominator said. 
Reres’ ability to deal with multiple 
tasks at once and her positivity 
ensures the practice runs seamlessly 
and efficiently. She is considered 
a hero to her colleagues, patients, 
and clients year-round for all her 
efforts and contributions.

“When I received the phone call 
that I was selected as a recipient of 
the 2021 dvm360® Veterinary Heroes™ 
recognition program, I was floored,” 
Reres said. “There are so many worthy 
technicians; to have been nominated 

was an honor in and of itself, and 
to be chosen humbled me beyond 
words. All of us who are in the field 
do it because of our passion, and to 
be recognized for that passion is an 
incredible validation.”

Reres said her favorite aspect of her 
career is taking part in solving the 
mysteries many owners have about 
their pets by sharing her knowledge 
with them and piecing together the 
puzzles to help reunite a family. 

During her free time, Reres’ hobbies 
are geared toward the arts, specifically 
theater. She enjoys costuming period 
plays and building sets for her high 
school theater, where her dogs have 
had cameos onstage. Reres also as an 
affinity for books and has a library at 
her home overrun with her and her 
husband’s collection, ranging from 
veterinary texts to fantasy fiction and 
everything in between. 

Inger reres,  
LVT, VTS (SAIm)

respiratory disease: 
Pair up for protection 

by Steve Dale, cAbc
Behavioral animal expert Steve Dale, 
CABC, explains why more and more 
veterinarians are endorsing the 
idea of vaccinating against canine 
influenza virus and canine infection 
respiratory disease complex.
 

dvm360.com/view/
respiratory-disease-pair-
up-for-protection

3 must-reads for 
gastrointestinal 

management
by dvm360® staff
Chronic gastrointestinal diseases 
can be difficult and frustrating to 
manage for veterinary professionals. 
These 3 articles have tips for dealing 
with often-chronic inflammatory 
bowel disease and gastrointestinal 
disorders.
 

dvm360.com/view/3-must-
reads-for-gastrointestinal-
management

The sound of music in 
veterinary medicine

by Amanda carrozza
In this recap of a Fetch dvm360® 
virtual conference session, presenter 
Susan O. Wagner, DVM, MS, 
DACVIM, dives deep into musical 
tones and melodies and how 
they are proven to elicit calming 
responses in different animals.

dvm360.com/view/
the-sound-of-music-in-
veterinary-medicine

 
midwestern Pet 
Foods expands 

recall after nearly 
70 dog deaths
by dvm360® staff
In January 2021, Midwestern 
Pet Food expanded its recall on 
SPORTMIX brand pet foods 
because of elevated levels of 
aflatoxin. First announced in 
December 2020, more than 1000 lot 
codes were recalled after 70 deaths 
and 80 illnesses were reported.
 

dvm360.com/view/
midwestern-pet-foods-
expands-recall-after-
nearly-70-dog-deaths

Gastric dilatation-
volvulus:  

The twisted truth
by elisa m. mazzaferro, 
DVm, PhD, mS, DAcVecc
When it comes to gastric 
dilatation-volvulus, readers can 
learn why rapid stabilization, 
surgical intervention, and intensive 
postoperative care are the keys to 
successful care.
 

dvm360.com/view/gastric-
dilatation-volvulus-the-
twisted-truth

Advanced imaging 
modalities in 

veterinary medicine 
by eric Van eerde, DVm, DAcVr
CT scans and MRI usage continued 
to gain traction as they become 
more widely available and less costly 
in 2021. Their diagnostic superiority 
over radiography can improve the 
treatment of some common diseases 
in small animal patients.

dvm360.com/view/
advanced-imaging-
modalities-in-veterinary-
medicine

 

3 must-reads on 
feline behavior 

by dvm360® staff
From a multimodal approach for 
dealing with feline house-soiling 
to abnormal eating issues, these 
3 articles educate veterinarians on 
correcting nuisance behaviors.

dvm360.com/view/3-must-
reads-on-feline-behavior

management of 
the blocked cat for 

veterinary technicians 
by Kate boatright, VmD
During his lecture at a Fetch 
dvm360 virtual conference, David 
Liss, MS, MBA, RVT, VTS (EEC, 
SAIM) shared need-to-know facts 
and practical management tips the 
whole veterinary team can use when 
treating a blocked cat.

dvm360.com/view/
management-of-the-
blocked-cat-for-veterinary-
technicians 
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dvm360® thanks all of its nominees and 
supporters for their continued effort 

in elevating the field of veterinary 
medicine. Congratulations to  

this year’s winners!

CongratS!
to the 2021 Veterinary Heroes™ 

Award Winners 
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I t is not pleasant but it’s true: periodontal 
disease is one of the most prevalent 
diseases in companion animals, with some 

form of oral disease present in 80% of dogs 
and 70% of cats.1,2

Multiple factors contribute to those 
sky-high percentages, from lack of client 
knowledge to insufficient dentistry-related 
training for veterinary health care teams. All 
told, only 14% of companion animals receive 
professional dental care.3

C.E.T.® Dental Ambassador 
Certification Program
A new resource from Virbac, the C.E.T.® Dental 
Authority Certification Program, aims to 
reduce the prevalence of periodontal disease 
by increasing the percentage of dogs and cats 
receiving regular professional dental care. It is 
designed to empower veterinary professionals 
in client education and motivation.

In 4 sessions, the program explores the 
importance of preventive dental care for 

Professional in-clinic care
In session 2, we roll up our sleeves and 
examine the basic components of professional 
preventive dental care for your patients. This 
includes a review of the steps that make 
up a complete oral health assessment and 
treatment (COHAT)4:

1. Educating the client
2. Examining the anesthetized pet
3.  Charting any disease process, pathology, 

or anomalies
4. Taking radiographs
5.  Removing supra- and subgingival plaque 

and tartar
6.  Conducting hand scaling, polishing, 

and irrigation
7.  Giving the client at-home follow-up 

care instructions
8.  Scheduling the pet’s next appointment 

(if possible)

As that first step suggests, client education 
is key, and your voice matters. When it comes 
to pet dental care, approximately 85% of clients 
will accept your recommendation, whether 
immediately or after some consideration.5

With that in mind, the session also explores 
how to successfully communicate the need 
for preventive care, including regular at-home 
care on the client’s part.

At-home care
Educating the client about the need for regular 
at-home care can lead to a better outcome 
for the pet, strengthen the clinic-client 
relationship, and give the client a sense of 
involvement, achievement, and satisfaction.6

Once you have completed COHAT for 
a patient, including client education, the pet 
owner needs to apply your recommendations 
at home. This session looks at active (eg, 
tooth brushing) and passive (eg, dental 
chews) at-home care, discusses the place and 
relative value of each, and provides specific 
examples and suggestions.

Relationship building
The program wraps up with client 
communication tips and ideas for harnessing 
all team members in building client trust and 

confidence and, by extension, compliance 
with your recommendations. It also 
explores the benefits of consistent follow-up 
communication, as well as ways to address 
common client questions and misperceptions 
about in-clinic preventive care.

The case for dental ambassadors
In an age of information overload, dental 
ambassadors can reach through the noise, 
communicating clearly to help clients 
understand the need for consistent preventive 
dental care in their dogs and cats. Both clinics 
and clients want the best possible care for 
pets, and this free program can be a valuable 
tool in reaching that goal. ■

For more information or to register for the 
C.E.T.® Dental Ambassador Certification 
Program, visit cetambassador.virbac.com or 
talk with your Virbac representative.
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Technicians are conduit 
for recognizing dental 
abnormalities
These team members play an important role in 
flagging lesions, fractures, and other oral issues.
By Rebecca A. Packer, DVM, MS, DACVIM (Neurology/Neurosurgery)

Veterinary technicians 
play a key role in dental 
cleanings and client 

education. At the 2021 Atlantic 
Coast Veterinary Conference®, 
Denise Rollings, CVT, VTS 
(Dentistry), founder of Pet 
Dental Education, presented 
an overview of dental and 
oral lesions that they may 
encounter. Although she noted 

that veterinary technicians are 
limited legally in diagnosing 
disease or oral pathology, she 
countered that technicians need 
to be able to recognize pathology 
and report it to the veterinarian 
as well as to create an accurate 
dental chart.

Technicians may observe 
several conditions and lesions 
affecting patients’ teeth. Dental 

abrasions are wear of a tooth 
from an external course, 
typically related to chewing 
abrasive toys or cage chewing. 
In some cases, this can be 
so severe that the teeth wear 
down to the level of the gingiva. 
Attrition is also wear of a tooth, 
but in this case it is caused by 
tooth-to-tooth contact from 
malocclusion, not from chewing 

on external materials. When 
these factors cause slow wear 
of the teeth, dentin will form to 
repair the wear and protect the 
pulp cavity. When wear occurs 
more quickly, dentin may not 
form and the pulp cavity may be 
exposed. In this situation, the 
tooth may need to be repaired or 
removed.

Fractures may occur and are 
classified according to the extent 
of injury to dentin, root, and/or 
pulp cavity. Fractured teeth in 
which pulp is exposed are very 
painful and require treatment via 
repair or removal.

There is also a condition in 
which teeth may be nonvital, 
known as pulpitis. This typically 
occurs because of trauma. These 
nonvital teeth will initially 
appear gray, pink, or purple, and 
they may become tan or brown 
over time. PI
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Rollings also noted that dogs can 
get cavities, called caries or carious 
lesions, just as people do. Caries is 
tooth decay caused by acids that are 
a byproduct of bacterial fermentation 
of carbohydrates. A carious lesion 
is recognized by its brown color; 
a dental explorer will stick in the 
area. Carious lesions most commonly 
occur on the occlusal surface of the 
maxillary first premolar in dogs. If 
caught early, they can be repaired 
similar to the method used for human 
cavities. If advanced to the point 
where the pulp cavity is affected, the 
tooth should be removed.

Abnormalities of dentition also 
occur, including missing teeth (either 
previously extracted, unerupted, 
fractured, or lost), crowded teeth, 
rotated teeth, supernumerary teeth, 
or persistent deciduous teeth. 

When teeth are missing, 
radiographs must be taken to ensure 
there are no retained roots present 
and hidden below the gumline, 
impacted or embedded teeth, or 
dentigerous cysts present that could 
cause bone destruction. If identified, 
they must be removed.

Supernumerary teeth are extra 
teeth. These may or may not cause 
problems, but where crowding occurs 
due to this, the supernumerary teeth 
should be removed. 

Persistent or retained deciduous 
teeth may cause malocclusions 
or crowding. They also may be 
associated with unerupted adult teeth. 
Radiographs can determine whether 
this is the case, and, if so, the retained 
deciduous tooth can be removed to 
allow the adult tooth to erupt.

Tooth resorption may occur in dogs 
or cats, although the clinical effects 
are somewhat different between 
species. The cause of resorptive 
lesions is not known, but it results 
in the destruction of mineralized 
tissues (including enamel, dentin, and 
cementum). Resorptive lesions fall 
into 3 types and 5 stages of severity. 
In cats, the lesions are thought 
to be severely painful and should 
be addressed promptly. In dogs, 
resorptive lesions are thought to be 
due to aggressive chewing, trauma, or 
malocclusion that creates excessive 
force on the periodontal ligament. In 
dogs, unlike cats, resorptive lesions 
are not thought to be painful unless 
they occur at the crown or gumline, 

in which case the tooth should 
be extracted.

Technicians also may note enamel 
hypoplasia, which is when enamel 
fails to fully mineralize and develop. It 
usually occurs if the animal had a high 
fever during dental development in 
their first few weeks of life.

There are several soft tissue 
conditions that may be identified 
during dental examinations. Oronasal 
fistulas occur when periodontal 
disease erodes the bone between 
the oral and nasal cavities. This is 
most commonly associated with 
the maxillary canines but can occur 
anywhere along the maxillary 
arcade. Clinical signs commonly 
include sneezing or nasal discharge. 
Probing on all surfaces of the tooth 
(particularly the palatal aspect) may 
yield a defect. Treatment involves the 
removal of the tooth and closure of 
the soft tissues.

Stomatitis, also known as caudal 
mucositis, results in halitosis, 
inappetence, ptyalism, or pain when 
grooming, eating, or yawning. The 
cause is unknown, and treatment 
often requires full mouth extractions 
to mitigate the severe pain caused 
by the disease. Some patients may 
require treatment with steroids or 
laser therapy. Chronic ulcerative 
paradental stomatitis (CUPS), also 
known as buccal mucositis, occurs 
more often in dogs. With CUPS, 
any tissue in contact with the frown 
surface of the teeth will become 
inflamed as a result of an immune 
response targeting the bacteria in 
plaque. Much like caudal mucositis, 
this condition is also extremely 
painful and may require full 
mouth extractions.

Periodontal pockets should be 
evaluated in every tooth in every 
patient. Pocket measurements 
should be evaluated around the 
circumference of every tooth 
and recorded in the dental chart. 
A normal gingival sulcus in the dog 
is 3 mm (up to 5 mm for giant breed 
dogs). In cats, there should not be 
any depth to the sulcus. Where 
pockets are increased in depth, 
closed root planing (for pockets 
3-5 mm) or open root planing (for 
pockets > 5 mm) can be performed 
to help gums reattach to the root. 
Daily home care is important in 
these patients.

Other conditions that should be 
evaluated during examination include 
furcation exposure, tooth mobility, 
and malocclusion. Furcation exposure 
is when there is horizontal bone loss 

between the roots of a multirooted 
tooth. There are 3 grades of severity 
used to describe furcation exposure, 
with the most severe grade requiring 
extraction. Tooth mobility should 
also be evaluated during dental 
examination. Mobility is also 
classified into 3 levels of severity. 
Again, teeth classified in the most 
severely affected grade should be 
extracted. In some cases, a tooth may 
be avulsed or partially avulsed. This is 
considered a dental emergency, and 
rapid treatment may allow the tooth 
to be salvaged.

Malocclusion should also be 
evaluated (MAL/1-3). MAL/1 
describes normal jaw position 
with malocclusion due to 1 or 
more teeth causing contact 
with other teeth or soft tissues, 
resulting in an uncomfortable 
bite. These conditions may require 
extractions, crown reductions with 
vital pulpotomy, or orthodontic 
correction. MAL/2 is mandibular 

brachygnathism (overbite), and 
MAL/3 is mandibular prognathism 
(underbite). For MAL/2 and MAL/3, 
treatment may be required, including 
extractions, crown reductions with 

vital pulpotomy, 
or orthodontic 
correction.

Rollings also noted 
that a thorough 
oral examination 
requires attention 
to the presence 
of oral masses. 
All oral masses 
should be biopsied 
and evaluated for 
histopathologic 
diagnosis. Common 
benign oral 
masses include 
acanthomatous 
ameloblastomas, 
gingival hyperplasia, 
and papillomas. 
Malignant oral 
masses commonly 
include fibrosarcoma, 
malignant melanoma, 
and squamous 
cell carcinomas. 
Treatment modalities 
and prognosis will 
vary depending on 
the type of mass.

Even within the 
confines of practice law, it is very 
important that veterinary technicians 
have a thorough understanding of 
these oral and dental conditions 
so that they can provide quality 
care to their patients, perform 
accurate charting, and be able to 
relay important information to 
the veterinarians managing the 
patient’s care. 

Rebecca A. Packer, DVM, MS, 
DACVIM (Neurology/Neurosurgery), 
is board certified in neurology by 
the American College of Veterinary 
Internal Medicine and is an associate 
veterinarian at BluePearl Specialty and 
Emergency Pet Hospital in Lafayette, 
Colorado. She is the founder and 
owner of the Pre-Veterinary Mentoring 
Group, LLC, through which she provides 
mentorship for preveterinary students 
during their path to veterinary school. 
She also is the founder and owner of The 
Pocket Neurologist, LLC, a vet-to-vet 
teleconsulting service.

When teeth are missing, 
radiographs must be 
taken to ensure there 
are no retained roots 
present and hidden 
below the gumline, 
impacted or embedded 
teeth, or dentigerous 
cysts present that could 
cause bone destruction.

—Rebecca A. Packer, DVM, MS, 
DACVIM (Neurology/Neurosurgery)



pH balance is vital to both the overall ear environment and how 
well it responds to topical applications. With pH•notix™, you

can now balance pH and clean the ear — all without rinsing —
to help manage the toughest ear challenges in dogs.

KEEP YOUR
EAR CARE

ON BALANCE.

PHX-0011-ADVERTe



58  |  December 2021  |  dvm360.com

MEDICINE | Dermatology

Canine atopic dermatitis, 
a genetically predisposed 
inflammatory and pruritic 

allergic skin disease caused by 
environmental allergens, has 
characteristic clinical features, 
according to Andrew Rosenberg, 
DVM, DACVD. It is the most 
common allergic skin disease in dogs 
after flea allergy dermatitis.1

At the 2021 New York Vet show 
in New York, New York, Rosenberg 
described the basics of canine atopic 
dermatitis and shared insight on 
treating a patient with this condition.      

Atopic dermatitis basics 
The primary clinical signs of atopic 
dermatitis include erythema and 
pruritus, and the secondary signs 
include excoriations and infections, 
Rosenberg said. It’s important to 
note there are no pathognomonic 
signs, and other skin diseases must 
be ruled out before making the 
diagnosis. “It’s not just an itchy-skin 
disease, it’s also an inflamed-skin 
disease,” he said. 

The typical age of onset for atopic 
dermatitis is 6 months to 3 years, and 
there is an increased risk in acquiring 
the condition for certain breeds such 
as golden and Labrador retrievers, pit 
bull terriers, pugs, boxers, and German 
shepherds.2 According to Rosenberg, 
most common skin areas affected 
are the pinna, axilla, front paws, hind 
paws, lips, and paranal area. 

He then explained the mechanism 
of itch and inflammation surrounding 
atopic dermatitis. 

“Atopic individuals have a defective 
skin barrier….Once this is defective, 
allergens can then absorb through 
the defective skin, and allergens that 
interact with immune cells, ... release 
a variety of itch chemicals [and] that 
gives the sensation of pruritus. A lot 
of other chemicals are being released 
by this allergic reaction, many of 
which are very, very inflammatory,” 
Rosenberg said.

“That causes more inflammation 
on the skin and degrades that barrier 
function even more, and then you get 
even more increased penetration of 
allergens…and secondary infections 
and bacteria,” Rosenberg said. 

Treating a patient With 
atopic dermatitis

#1 Perform a cytology 
test or culture test

Rosenberg emphasized starting with 
a cytology test when presented with 
a patient with atopic dermatitis and 
completing a culture test if necessary. 

“I really can’t stress enough [that doing 
a cytology] should be the first thing...
when you’re presented with [a patient 
with atopic dermatitis],” he noted.

And, he said, “don’t be afraid 
to culture [a] skin infection—it’s 
never wrong to do so. If you see raw 
bacteria, you should be culturing, 
and if there’s a bacterial infection 
that’s not resolving with antimicrobial 
therapies, you should be culturing.” 

#2  Identify the 
underlying allergy

It is also key to determine which 
environmental allergen is affecting 
the patient so the client can limit 
the dog’s exposure. “It would be 
great if we could get to the root 
cause of what the dog is allergic 
to and manage that,” Rosenberg 
said. Among the common allergens 
that cause a dog to develop atopy 
are pollens, grasses, dander, mold 
spores, and house dust.3

#3  Treat the secondary 
infection

If it is determined that the pet has 
a yeast or bacterial infection, treating 
the secondary infection is vital as 
this can significantly reduce pruritus, 
Rosenberg said. 

“[When] treating secondary 
infections…we’re getting away as 
much as we can from systemic 
antibiotics with all the resistance....
So if there’s [a] focal infection, 

I encourage you to use more 
topical therapies. For widespread 
infection, we still use antibiotics,” 
Rosenberg said. 

“I always recommend [prescribing 
an antibiotic for] at least 3 weeks, 
many times 4 weeks, and the general 
rule is treat with an antibiotic for 
1 week beyond clinical cure so you 
treat until everything looks normal 
and then add on a week,” he said. 
“I always recommend rechecking 
these patients before stopping 
[the] antibiotic.” 
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Dealing with the itch and inflammation of 
atopic dermatitis in dogs
Andrew Rosenberg, DVM, DACVD, provides background information on canine 
atopic dermatitis and how to approach a patient presenting with this condition.
By Julia Burke, Assistant Editor  
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New therapies, diagnostics mark 
advancements in veterinary oncology
Sue Ettinger, DVM, DACVIM (Oncology), discussed innovations in canine cancer 
treatment during a keynote address at the 2021 Atlantic Coast Veterinary Conference®.
By Kristen Coppock, MA, Associate Editorial Director

Veterinary oncology continues 
to evolve with new therapies 
and diagnostics indicative of 

the recent innovation associated with 
animal cancer care.

In her keynote address that 
kicked off the 2021 Atlantic Coast 
Veterinary Conference® (ACVC), 
Sue Ettinger, DVM, DACVIM 
(Oncology), provided a review of 
recent advancements in diagnostics 
and treatments for cancer in 
companion animals.1

Therapies
In “What’s New in Cancer 2021,” 
Ettinger highlighted drug therapies 
that have recently received support 
from the FDA. 

Tigilanol tiglate 
(Stelfonta; Virbac)
A high-efficacy, fast-acting single 
injection, tigilanol tiglate is indicated 
for mast cell tumor treatment in dogs. 
It works to induce tumor cell death 
quickly by directly destroying its 
blood supply and causing necrosis.

“It’s not chemotherapy,” Ettinger 
said. “It’s going to cause the tumor cell 
to be destroyed and fall off.”

Results of a study showed that 
75% of mast cell tumors treated 
with tigilanol tiglate needed only 
a single treatment to achieve 
resolution by 28 days, and 93% of 
the dogs studied had no recurrence 
by 84 days.2 Additionally, tigilanol 
tiglate promotes healing at the wound 
site and provides a good cosmetic 
outcome, Ettinger said.

“If they don’t have a complete 
response with 1 treatment, they can 
be re-treated,” she said.

In another study cited by Ettinger, 
approximately 99% of patients treated 
with the drug demonstrated full 
healing within 3 months of injection, 
and most wounds were entirely 
reepithelialized within 28 to 42 days 
of treatment.1

According to Ettinger, tigilanol 
tiglate is generally well tolerated. 
Study results also have shown that 
dogs remained free of disease at the 
injection site 12 weeks after a single 
dose in 96% of cases.1

Verdinexor (Laverdia-CA1; 
Anivive Lifesciences)
Verdinexor is an oral antineoplastic 
therapy conditionally approved by 
the FDA for treating lymphoma in 
dogs. According to Anivive, it is 
the first small-molecule selective 
inhibitor of nuclear export drug 
specifically created for canines.

Verdinexor controls the growth and 
inhibits the spread of cancer in dogs 
by preventing certain proteins from 
leaving the nucleus of cancerous cells.

In a study cited by Ettinger, 
verdinexor demonstrated sustained 
benefit for many canine patients 
with lymphoma, including 17 of 
58 dogs that showed no disease 
progression for at least 56 days after 
taking the drug. Another 3 dogs 
showed no disease progression 
for at least 182 days after 
taking verdinexor.1

According to Ettinger, verdinexor 
was well tolerated in clinical studies 
with grade 1 to 2 anorexia reported as 
the most common adverse effect.1

Prescribed by veterinarians, 
verdinexor is administered twice 
per week and can be administered 
at home.

Rabacfosadine 
(Tanovea; VetDC)
Fully approved by the FDA in July 
2021, rabacfosadine injection is 
indicated for lymphoma treatment 
in dogs. The drug was the first 
conditionally approved new animal 
drug for dogs to receive the agency’s 
full approval, according to a news 
release from the FDA.3

“This is an ‘every 3 weeks’ option,” 
Ettinger said.

According to the FDA, the efficacy 
of rabacfosadine was demonstrated 
in a clinical study with 158 dogs 
that had been given a diagnosis of 
multicentric lymphoma and with at 
least 1 enlarged peripheral lymph 
node. The study demonstrated that 
rabacfosadine extended the median 
survival rate of the dogs by 61 days. 
Dogs that showed a complete 
response to the medication had 
a median progression-free survival 
extension of 168 days.3

Ettinger said the majority 
of adverse effects shown with 
rabacfosadine, reflected in multiple 
studies, are similar to those of most 
chemotherapy drugs. However, 
additional adverse effects with 
rabacfosadine included pulmonary 
fibrosis, dermatopathy, and anorexia. 
Overall, however, she said the drug is 
well tolerated.

Rabacfosadine is administered 
intravenously at 1 mg/kg every 3 weeks.

Diagnostics
Ettinger also spoke about new liquid 
biopsies for detecting cancer in 
dogs such as the Nu.Q Vet Cancer 

Screening Test from Volition. The 
blood test is a screening tool that 
requires a 4-hour fast and is proving 
useful for discovering lymphomas and 
hemangiosarcoma. These are some 
of the most common forms of canine 
cancer, Ettinger said, noting that 
Volition is “working on a cat assay 
as well.”

According to Ettinger, 80% of 
clients decline lymphoma treatment 
for their dogs. “Two thousand dogs 
every day are being diagnosed with 

lymphoma,” she said.
Ettinger encouraged 

the ACVC audience 
to stay educated on 
veterinary oncology 
options. Inspired by 
pet owners seeking 
information, she started 
an educational blog and 
uses social media to 
share information. Her 
“Dr Sue, Cancer Vet” 
website also includes 
a series of videos, 
including ones that 
demonstrate using some 
of the treatment options 
she outlined during 
her address. 
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“ [Tigilanol tiglate] is 
not chemotherapy. 
It’s going to cause 
the tumor cell to be 
destroyed and fall off.”

—Sue Ettinger, DVM, 
DACVIM (Oncology)
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Many clients are filled with questions 
about veterinary acupuncture. Among 
the most common is: Does it hurt? 

According to Christopher Shapley, DVM, 
a specialist in veterinary acupuncture 
and herbal medicine, the simple answer 
is no.

“The needles are so thin and inserted 
so easily that it is a virtually painless 
experience,” he told Adam Christman, 
DVM, MBA, during a recent episode 
of The Vet Blast Podcast. He added that 
pain from the needle typically lasts 
less than a second in areas with high stagnation 
or that exhibit more pain. After that, the 
experience is refreshing.

Shapley also addressed the recent influx of 
clients seeking both acupuncture and herbal 
medications for their pets and explained how 
alternative therapies are becoming more 
accepted by pet owners and within human and 
animal medicine. “Even in human medicine, 
we’re moving [from] ‘I have pain, take a pill,’ to 
‘I have pain, I want alternative treatments.’ That 
same feeling is going to their pets,” said Shapley.

As for keeping patients still during 
acupuncture, Shapley disclosed that although 
it can be difficult at times—especially during 
COVID-19 times (ie, curbside care)—most 

of the time the owner can hold the 
pet while he inserts the needles. 
He referenced a case where he was 
performing traditional acupuncture 
and electroacupuncture—a treatment 
where needles are inserted by hand 
but then attached to a device that 
generates electrical current that 
stimulate the needles1—on a rabbit. 

As the owner held the rabbit, Shapley 
inserted the needles and hooked the pet up 
to the unit. 

Listen to the podcast to discover more 
about Shapley’s expertise on acupuncture, 
plus his insight on why more pet parents 
are leaning toward herbal medications and 
integrative therapies. 
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The secrets behind 
veterinary acupuncture
In an episode of The Vet Blast Podcast,  
Christopher Shapley, DVM, covers the ins and  
outs of this treatment and why owners are  
seeking it for their pets. 
By Kelsey Gustafson, Associate Editor; and Julia Burke, Assistant Editor
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Physical rehabilitation involves 
returning patients to previous 
activity or function through 

the use of therapeutic modalities and 
exercise, according to Kirsten Oliver, 
VN, DipAVN (Surgical), CVT, CCRP, 
CVPP, VTS (Physical Rehabilitation). 
At the 2021 Atlantic Coast Veterinary 
Conference®, Oliver provided insight 
on modalities of basic therapeutic 
rehabilitation and described 
conditions that can be treated 
using rehabilitation. 

Modalities of basic 
therapeutic rehabilitation 
Oliver explained that whether it’s 
an athletic dog, working dog, or 
family pet, manual therapy is most 
frequently used in rehabilitation, 
although a plethora of other 
modalities exist as well. 

“Hands are basically some of the 
biggest modalities we have. We 
do a lot of hands-on treatment, 
in conjunction with low-level 
therapeutic laser, underwater 
treadmill, or aquatic therapy. We 
have therapeutic ultrasound, which is 
a little different from your traditional 
diagnostic ultrasound, which aids in 
deep soft tissue heating. It’s very good 
over muscles and tendons,” she said.

Oliver also detailed some more 
modalities, including neuromuscular 

electrical stimulation, which helps 
to reeducate muscle groups; low 
piezo-electric shock wave, which 
unlike traditional hydroelectric shock 
wave, does not require sedation to 
perform treatment; acupuncture; 
targeted pulsed magnetic field 
therapy; and a wide range of 
nutraceuticals, pharma logics, and 
thermal therapies—both hot and cold.  

Common conditions 
There are various conditions that 
rehabilitation specialists can treat, 
Oliver said. They can treat both pre- 
and postsurgical orthopedic patients, 
those suffering from musculoskeletal 
injuries, osteoarthritis, and neurologic 
patients. They can also help 
companion animals with weight loss. 

“We run a very successful weight 
management program where we can 
discuss with…our clients the best 
way to reduce weight safely with 
the appropriate diet and exercise 
regime along with getting them into 
a conditioning program where we 
can start to reintroduce the idea of 
activity through low-level, low-impact 
exercise,” she said. 

Rehabilitation can also help 
oncologic patients with their mobility 
as they undergo various types of 
chemotherapy and radiation or 
after amputation. 

“There’s an awful lot we can treat: 
postsurgical, presurgical, weight loss, 
neurologic conditions—we work 
a lot with our referring neurologists. 
Whether it be a postoperative 
neurology case or a long-term 
degenerative condition, we can 
formulate a program to work in the 
clinic or outside the clinic,” she said. 

Bringing rehabilitation 
into clients’ homes 
Ever since the COVID-19 pandemic 
swept through the nation, many 
clients have not been able to bring 
in their pets to the clinic for regular 
treatment. “A lot of people don’t want 
to or can’t bring their animals in, so 
we’re happy to work with them to 
get them the kind of rehab their pet 
needs at home,” Oliver said. 

Takeaways 
Manual therapy is a key component to 
the success of rehabilitation, along with 
a range of modalities currently available 
to treat pets. Common conditions that 
can be treated using rehabilitation 
include orthopedic issues, weight 
management, oncologic conditions, and 
beyond. As in other areas of veterinary 
medicine, certain rehabilitation 
professionals offer at-home services 
to provide both pets and their owners 
more comfort and convenience. 
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practitioner-certification

A brief 
overview of 
rehabilitation 
modalities 
Kirsten Oliver, VN, 
DipAVN (Surgical), 
CVT, CCRP, CVPP, VTS 
(Physical Rehabilitation), 
outlines modalities 
of basic therapeutic 
rehabilitation and shares 
common conditions 
that can be treated 
by rehabilitation. 
By Julia Burke, Assistant Editor

Working Dog 
Practitioner Program
Along with treating various 
conditions, as a rehabilitation 
practitioner, Oliver 
incorporates concepts of the 
Working Dog Practitioner 
Program. This program 
offers courses that specialize 
treating working and 
performance dogs who often 
have higher physical exertion 
demands, increased risk for 
injury, and more exposure 
to hazards.1

“Our canine officers…
their job description is a lot 
different from your average 
companion animal. We 
have a lot of dogs that have 
a variety of job duties ranging 
from protection to detection, 
so they have to be at a slightly 
different athletic conditioning 
[level],” Oliver said.  
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It behooves veterinary professionals 
to understand the nuances between 
polarized dietary trends. With 

so many pet food products on the 
market, mining the best diet to 
match each patient’s needs can 
pose a unique challenge to many 
professionals working with clients 
who are seeking the best nutrition 
plan for their pets.

During her lectures at a recent 
Fetch dvm360® conference, Deborah 
E. Linder, DVM, MS, DACVN, 
a research assistant professor at 
Cummings School of Veterinary 
Medicine, Tufts University in North 
Grafton, Massachusetts, discussed the 
latest research and recommendations 
for veterinary therapeutic diets 
(VTDs) and OTC diets, as well as 
home-cooked meals for pets.

Veterinary therapeutic 
diets vs OTC diets
VTDs require approval from a 
veterinarian and are formulated 
to help manage 1 or more disease 
processes in cats and dogs, said 
Linder. “Because of this special 
formulation, not all VTDs will be 

complete and balanced,” she noted, 
adding that this includes meeting the 
minimum and maximum nutrients 
levels presented by the Association 
of American Feed Control 
Officials (AAFCO). 

VTDs are clinically studied to 
weigh certain vitamins, minerals, 
proteins, fats, carbohydrates, and other 
nutritional components to determine 
their effect on the disease process.1 
Conditions such as gastrointestinal 
(GI) disease, as well as obesity and 
cardiac disease, require a case-by-case 
assessment as to whether a pet’s diet 
requires modification to accommodate 
a need that would otherwise be 
available in OTC foods.2 Digestibility 
of nutrients should always be a key 
consideration when selecting a diet for 
a patient presenting with GI disease.3 

Although there is a suite of 
nutritional and nonnutritional 
diseases that can affect the GI tract, 
several therapeutic diets are available 
for these conditions such as highly 
digestible diets, novel antigen or 
hypoallergic diets, hydrolyzed 
(protein) diets, and those with added 
concentrations of dietary fiber.3 

OTC diets typically have a higher 
risk of contamination with common 
pet food proteins than VTDs.4 
However, VTDs tend to be more 
stringent and costly than OTC diets. 

“Communication to owners about 
the difference between VT and 
OTC diets can promote adherence, 
especially in cases where the diet 
must be fed exclusively for benefit,” 
noted Linder.

Home-prepared diets
According to Linder, despite 
anecdotal stories surrounding the 
benefits of home-prepared diets for 
cats and dogs, there is no evidence in 
findings from peer-reviewed clinical 
trials to support these claims—
especially when it comes to home-
prepared diets being healthier than 
commercial diets in general. For 
clients seeking nutritional advice, she 
recommended they consult with a 
board-certified veterinary nutritionist 
and be “prepared to follow a strict 
recipe daily that requires weighing.”

One threat to pets with owners 
implementing home-prepared diets 
is unbalanced recipes, according 

to Linder. Often, diet recipes that 
are available on websites and in 
books, including those created by 
veterinarians, are vague, outdated, 
or deprived of essential nutrients 
that are needed for a balanced and 
complete diet. According to Linder, 
investigators in one study evaluated 
recipes for dogs and discovered 
that only 9 of 200 recipes met the 
basic nutrient requirements for 
commercial pet foods.5 However, 
perhaps the most concerning aspect 
of unbalanced recipes, said Linder, is 
that pets that are fed a deficient diet 
may not demonstrate adverse clinical 
signs or hallmark complications 
for years. This can make owners 
believe their pet is fine until a serious 
health issue arises that may not be 
easily reversed.5

Another concern about home-
prepared diets is quality control. 
A formulated diet by a board-certified 
veterinary nutritionist ultimately 
ensures that the recipe will meet the 
AAFCO minimum and maximum 
nutrient guidelines along with the 
pet’s individualized nutrient needs. 
Unlike commercial foods, which 
undergo thorough quality control 
testing, digestibility trials, and feeding 
trials to assess for bioavailability and 
nutrient adequacy, home-cooked 
diets do not undergo any form of 
safety and nutritional testing. It is 
recommended that pets eating home-
cooked diets have routine veterinary 
visits and laboratory tests (ie, blood 
work and urine testing), more so than 
those eating commercial diets.2 
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Considerations to bear in mind 
with dietary trends
Deborah E. Linder, DVM, MS, DACVN, discusses the latest 
research and guidance surrounding popular pet food diets 
during a Fetch dvm360® talk.
By Kelsey Gustafson, Associate Editor
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(ropinirole ophthalmic solution), please consult 
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Federal law restricts this drug to use by or on 
the order of a licensed veterinarian.
INDICATION: 
For induction of vomiting in dogs.
DOSAGE AND ADMINISTRATION:
This product should be administered by 
veterinary personnel. 
Dosing Instructions:
Administer the appropriate number of eye 
drops topically according to Table 1.  
The number of eye drops administered 
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target dose of 3.75 mg/m2 (dose band 2.7 - 5.4 
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Dose Administration
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 Hold the dropper in an upright position 
without touching the eye.

 Rest your finger on the forehead of your 
dog to maintain the distance between the 
dropper and the eye.

 Squeeze the prescribed number of drops in 
to the eye(s).

 CLEVOR is a single use dropper and is light 
sensitive.

 After administration, with gloves on, return 
the dropper to the aluminum pouch and 
place in the carton.

 If the dog does not vomit, a second dose can 
be given 20 minutes after administration of 
the first dose.

 This second dose is the same number of 
drops as the first dose.

 Thirty minutes after opening, with gloves on, 
dispose of dropper, aluminum pouch, and 
carton.

Refer to the Animal Safety Warnings section 
for treatment of protracted vomiting. 
CONTRAINDICATIONS:
Do not use in dogs with central nervous system 
depression or seizures.
Do not use in cases of ingestion of sharp 
foreign objects, corrosive agents (acids or 
alkalis), volatile substances or organic solvents.
Do not use in cases with corneal ulceration, 
ocular irritation, or ocular injury.
Do not use when there is a known sensitivity to 
ropinirole or the inactive ingredients.
WARNINGS:
Human Safety Warnings:
Not for use in humans. Keep out of reach of 
children.
Wear gloves and protective eye wear when 
handling or administering this product 
to prevent accidental exposure. In case of 
accidental eye, oral or skin exposure, flush with 
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and continue rinsing. Remove contaminated 
clothing. Ropinirole is a dopamine agonist. 
Seek medical attention if accidental 

exposure occurs and show the package 
insert or label to the physician.
Exposure to this drug may cause adverse 
reactions such as headache, nausea, vomiting, 
dizziness, orthostatic hypotension, and 
sleepiness. Avoid contact with the product if 
pregnant, planning to become pregnant, or 
breast-feeding, as exposure has been shown 
to have adverse effects on embryo-fetal 
development based on rodent studies.
Animal Safety Warnings:
This product should be administered by 
veterinary personnel. 
Dogs should be monitored for CLEVOR-
associated clinical signs, including protracted 
vomiting, salivation, muscle tremors, evidence 
of abdominal discomfort, lethargy, transient 
tachycardia, transient decrease in blood 
pressure and signs of ocular irritation, including 
conjunctival hyperemia, mild blepharospasm, 
and protrusion of the third eyelid. These clinical 
signs are related to the pharmacological action 
of ropinirole. 
To stop protracted vomiting, administer 
metoclopramide (dopamine D2 antagonist) 
at a dose of 0.5 mg/kg intravenously (IV) or 
subcutaneously (SQ). Metoclopramide also 
decreases the prevalence of most CLEVOR-
associated clinical signs. 
PRECAUTIONS:
The safe use of CLEVOR has not been evaluated 
in dogs with cardiac disease or cardiovascular 
compromise. CLEVOR can cause transient 
tachycardia and transient decreased systolic 
blood pressure. 
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metabolized by the liver.
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ADVERSE REACTIONS:
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table (see DOSAGE AND ADMINISTRATION). 
The following table shows the number of 
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beats per minute), vomiting duration longer 
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or soft stool, anxious and borborygmi.  Clinical 
pathology organ system were crystalluria, 
pyuria, increased liver enzymes, decreased 
blood glucose and increased prothrombin time.

To report suspected adverse events call 
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obtain a copy of the SDS, contact Vetoquinol 
USA, Inc. at 1 (800) 267-5707 or 
www.vetoquinolusa.com. 

For additional information about adverse drug 
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Urolithiasis is the formation of 
stones in the urinary tract of 
cats and dogs that is caused 

by supersaturation of the urine with 
various types of minerals and organic 
materials.1 Urolithiasis is common 
in both species and can lead to 
stranguria, hematuria, pollakiuria, 
urinary obstruction, and, in severe 
cases, death due to electrolyte and 
metabolic abnormalities.2 

Urinary stones can occur anywhere 
in the urinary tract but the bladder 
and urethra are the most common 
locations in both cats and dogs.3,4 
After a thorough history and 
physical exam, diagnostics such 
as a complete blood count, serum 
biochemistry, urinalysis, and imaging 
are used to determine the presence 
of possible underlying disease within 
the urinary tract. In many cases, 
crystalluria may be incidental on 

urinalysis but this does not mean 
there is an immediate risk of urinary 
stones.5 In other cases, a patient 
may present in critical condition 
necessitating stabilization, urinary 
catheter placement, correction of 
metabolic derangements (azotemia, 
hyperkalemia, etc), and cardiac 
arrhythmia. Following stabilization, 
surgical or endoscopic intervention 
may be pursued via cystotomy or 
cystoscopy with lithotripsy.

Risk factors for urolithiasis
Several factors are required for 
crystal formation, including urine pH, 
mineral concentration, and presence 
or absence of promoters or inhibitors. 
Relative supersaturation (RSS) is a 
way to assist in determining the risk 
for crystal formation and is calculated 
by using urine pH and concentration 
of lithogenic (stone-producing) 

substances in the urine. An RSS less 
than 1 indicates undersaturation and 
minimal risk of crystal formation, 
but an RSS greater than 1 indicates 
supersaturation and an increased 
risk of crystal and stone formation.5 
RSS is not available for clinical use, 
so clinicians must indirectly assess 
a patient’s risk for urolithiasis by 
evaluating urine pH, urine specific 
gravity, and microscopic evaluation 
of urine.

Dogs and cats can develop several 
different types of uroliths: calcium 
oxalate (CaOx), struvite, urate, 
cysteine, and silica. Results from 
recent studies show that struvites are 
the most common uroliths seen in 
cats (47.1%) and CaOx are the most 
common uroliths in dogs (47%).3,4 
Risk factors for urolithiasis depend 
on the stone composition and include 
age, sex, breed, presence of urinary 

Urolithiasis and the impact  
of nutritional management
Dogs and cats can develop several different types of uroliths.
By Timothy Ericksen, DVM

tract infection (UTI), diet, metabolic 
abnormalities, and genetics. 

Risk factors for common uroliths 
affecting cats and dogs are as follows:

 • CaOx stones are composed of 
CaOx monohydrate and dihydrate. 
This type of stone is most common 
in older (> 7 years), male neutered 
cats, and dogs with acidic urine. 
Cat breeds such as the Burmese 
and Persian and dogs such as the 
poodle, Pomeranian, Lhasa apso, 
and Maltese have been found 
to be at a higher risk for CaOx 
stones. Underlying hypercalcemia 
is present in approximately 35% of 
cats with CaOx.5

 • Struvite stones are composed 
of magnesium, ammonium, and 
phosphate. In cats, middle-aged 
to older (4-10 years) females tend 
to develop these stones in sterile, 
alkaline urine. Cat breeds found 
to have a higher risk are the exotic 
shorthair, Ragdoll, and Himalayan. 
In dogs, struvite stones also occur 
mostly in females with alkaline 
urine, but dogs tend to be younger 
(66% are < 4 years old) and 
approximately 76% of struvites are 
associated with UTIs with urease-
producing bacteria such as 
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Staphylococcus species (spp) and 
Proteus spp. At-risk breeds include 
Labradors, cocker and springer 
spaniels, bichons, and shih tzus.1,4,5

 • Urate stones occur more 
commonly in dogs and are less 
common in cats. These stones 
are made from uric acid and 
occur secondary to portosystemic 
shunts (cats and dogs) and a 
genetic mutation (dogs), SLC2A9 
mutation, resulting in abnormal 
purine breakdown. Urate stones 
occur in young to middle-
aged cats and dogs, with intact 
female dogs having an increased 
occurrence. These radiolucent 
stones are commonly found in 
acidic urine and are commonly 
seen in the dalmatian, English 
bulldog, and pit bull breeds.3,5  

 • Two rare uroliths are cysteine 
and silica. These radiolucent 
stones are rarely seen in cats 
but are associated with acidic 
urine and are caused by renal 
transport dysfunction (cysteine). 
In dogs, young to middle-aged 
intact males are more commonly 
seen with cysteine stones, 
whereas older neutered males 
and intact females are seen with 
silica uroliths.5 

In general, the goals of nutritional 
management are to dissolve stones 
when possible and to minimize the 
recurrence of stone reformation. 
Depending on the stone’s 
composition, various strategies must 
be employed to achieve these goals. 

Urine dilution is a key strategy 
for the dissolution and prevention 
of stones. This is accomplished 
by increased water intake leading 
to diuresis, which decreases the 
concentration of crystal precursors 
and the time for crystal formation. 
Increasing water intake can be 
accomplished by feeding canned 
diets with greater than 70% 
moisture or by adding water to 
dry kibble in a 1.5:1 ratio (~ 80% 
moisture). Additionally, limiting the 
concentration of dietary precursors 
(protein, minerals, etc) and altering 
urine pH are needed to maximize 
the effect of therapeutic diets. Below 
is an overview of dietary causes, 
strategies, and goals for treating cats 
and dogs with the different types 
of uroliths.1

Calcium oxalate 
In cats and dogs, acidic urine (pH, 
< 6.25), increased dietary intake of 
Ca, hypercalcemia, and metabolic 
acidosis are factors leading to the 
formation of CaOx stones; acidemia 
releases Ca and phosphate from bone 
and decreases citrate, an inhibitor of 
CaOx crystals, which further adds to 
an increased Ca concentration. To 
combat these dietary and metabolic 
factors, dietary strategies such as 
increasing dietary moisture and 
protein content along with certain 
minerals (sodium and potassium) and 
those aimed at producing moderately 
acidic urine should be employed. 
The goal of dietary management is 
to decrease the risk of recurrence 
after surgical intervention or to slow 
the growth of nonsurgical uroliths, 
as CaOx stones are not amenable to 
dissolution; in cats, the recurrence 
rate is approximately 33%, whereas 
stones recur in up to 57% of cases 
for dogs.1

Struvite
Cats and dogs can both develop 
struvite stones, but the factors 
leading to these stones are different. 
Cats develop struvite stones in 
response to increased dietary intake 
of phosphorus and magnesium, and 
dogs tend to develop these stones 
due to alkaline urine, which increases 
the availability of phosphorus to 
form struvites. In dogs, these stones 
are most commonly secondary to 
UTIs. In both species, diet strategies 
include urine dilution to decrease 
concentration, the production of 
acidic urine pH (< 6.2), and feeding 
multiple small meals to avoid the 

postprandial alkaline tide from 1 to 
2 large meals. The goals of these 
diets are to produce a urine pH of 
6.0 to 6.3 and decease urine specific 
gravity to less than 1.030 in cats 
and less than 1.020 in dogs. Struvite 
stones are amenable to dissolution 
and nutritional management can be 
indicated prior to surgery. In cats, 
dissolution can take around 30 days 
(range, 6-141 days) depending on 
diet and urolith size, whereas in 
dogs it may take up to 3 months of 
nutritional management in addition 
to antibiotic therapy. Despite 
nutritional management, recurrence 
is seen in up to 7% of cats and 
21% of dogs.1,2,5,6

Urates
Urate stones are seen with abnormal 
purine metabolism, which can be 
found in organ meat. These stones are 
most often seen with portosystemic 
shunts, and a genetic mutation 
(SLC2A9) in some dogs. Dietary 
strategies include increased moisture 
intake, alkalizing the urine, and 
protein-restricted or liver diets. The 
goal of nutritional intervention is 
to attempt dissolution and prevent 
recurrence in susceptible cats and 
dogs. Recurrence is seen in up to 
13% of cats and 33% of dogs.1,2 

Cysteine and silica stones are 
uncommon, but diets use the same 
strategies of increased water intake, 
limiting intake of predisposing 
factors, and alkalizing the urine to 
prevent recurrence.

Overall, the success of dietary 
management of any urolith is 
proper identification, managing any 
underlying causes (diet, anatomic, 

metabolic, etc), and owner adherence. 
The core strategies to successfully 
treat and/or prevent uroliths are 
promoting water intake, controlling 
dietary precursors, altering urine pH, 
and regular monitoring to ensure 
therapy is successful. 

Timothy Ericksen, DVM, is a New 
Jersey native who received his 
doctorate in veterinary medicine at 
Virginia Polytechnic Institute and 
State University in 2015. Following 
veterinary school, he completed a 
rotating internship in Chattanooga, 
Tennessee. Ericksen began his surgery 
residency at NorthStar VETS in 
Robbinsville, New Jersey, in July 
2021. His interests include wound 
management, fracture management, 
and emergency surgery. 
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Cats and 
dogs can both 
develop struvite 
stones but the 
factors leading 
to these stones 
are different.

—Timothy 
Ericksen, DVM
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Veterinary hospice care is often 
misunderstood, according 
to Mary Gardner, DVM, 

cofounder and chief information 
officer of Lap of Love, a nationwide 
network of doctors dedicated 
exclusively to veterinary hospice 
and in-home euthanasia. At the 
recent Atlantic Coast Veterinary 
Conference®, Gardner explained 
that veterinary hospice care is 
the medically supervised service 
committed to offering comfort and 
quality of life to both the pet and the 
owner until euthanasia is requested or 
natural death occurs. 

Gardner works as an at-home 
veterinary hospice practitioner 
and noted that the key aspects 
of a successful hospice case are 
communication, preparation, 
and more communication. She 
emphasized providing details to the 
pet parent about the progression of 
their pet’s disease so they can make 
the most informed decisions. 

What follows are the 5 pillars of 
hospice care that Gardner outlined 
to ensure the most comfortable, safe 
transition for the pet and the most 
considerate process for the pet owner. 

No. 1: Medicine
Gardner noted that when she was 
in general practice and caring for 
advanced-aged pets or those with 
terminal illness, she never actually 
viewed the condition as “hospice,” but 
rather as palliative care and ensuring 
comfort. Most patients in hospice are 
experiencing pain, usually arthritis, 
so managing this pain is critical to 
keeping them comfortable. 

The next important step is to 
monitor any mental changes, mostly 
in cognitive dysfunction, although 
anxiety, aggression, and other changes 
can also take place as a pet ages (such 

as nausea during organ failure) or 
in pets with cancer. Additionally, 
inappetence is associated with 
certain diseases; fortunately, there 
is a selection of appetite stimulants 
on the market to choose from. 
Inappetence is a major factor to pet 
owners in determining quality of life, 
Gardner said. 

No. 2: Environmental 
management
Because Gardner cares for pets in 
their home, she can access their 
surroundings and suggest small 
changes to their environment to make 
life a little easier for these pets. For 
example, she said to put bathmats 
or yoga mats over tile or hardwood 
floors in the home to comfort 
weak, wobbly patients. She also 
recommended educating pet parents 
about keeping their companion 
animals safe by blocking off areas of 
concern (eg, steps, dark areas, pools, 
etc). In addition, products such as 
harnesses, toe grips, halos (for vision), 
night lights, and 
more are available 
to help pets with 
certain ailments. 

No. 3: Caregiver 
burdens
Caring for a geriatric 
pet is both a physical 
and emotional 
burden, and Gardner 
admitted she didn’t 
fully grasp this until 
she experienced it 
herself. In addition, 
having to determine 
when euthanasia 
is appropriate 
can be a tough 
decision. Quality 
of life is subjective, 

and pet parents aren’t always sure 
when it’s the right time and often 
need guidance. Gardner noted 
the conversation that hospice 
practitioners have most often with 
families is about end-of-life services. 
A study that Gardner cited analyzed 
the toll of caregiving on pet owners 
and measured owners’ mental health 
by monitoring depression, stress, 
anxiety levels, quality of life, and 
enjoyment. The findings revealed that 
caregivers of terminally or chronically 
ill pets experienced the following1:

 • greater levels of caregiver burden 
and stress;

 • greater perceived stress;
 • greater symptoms of depression 

and anxiety; and
 • lower indicators of quality of life 

and enjoyment.

No. 4: Quality-of-
life conversations 
If only the answer to “When is 
it time?” were straightforward, 
Gardner remarked. 

It is the responsibility of the hospice 
care professional to assist owners with 
end-of-life decisions to help prevent 
an animal from suffering. Gardner 
explained that there are various 
methods for answering families’ 
questions around end-of-life decisions 
and emphasized that it’s an injustice 
to the profession to simply inform pet 
parents to “call you when it’s time.” 
She suggested guiding pet parents to 
Lap of Love’s website, which features 
a detailed resource2 on this topic to 
help them with this decision. 

No. 5: Euthanasia 
conversation
Gardner said she always engages in 
a brief discussion with the pet’s family 
to understand their wishes for the 
details of their pet’s passing, including 
whom they want to be there, what 
the pet may eat before/during, what 
memorial items they may want to 
keep, etc, to help them plan for the 
best possible experience. Additionally, 
a conversation allows the clients to 
establish the expectations they have 
for the services she offers (eg, how 
far in advance she should let them 
know an estimate of how long their 
pet has left, does the hospice care 
professional go to the home, etc).

Hospice: Caring not curing
Gardner noted that using the word 
hospice with clients emphasizes that 
she isn’t there to cure the pet; she’s 
there to care for the pet in the last 
stage of their life and to prepare 
the family for death and grieving. 
She can then adjust her medical 
management to ensure that the pet 
remains comfortable and safe and that 
the family is content with how the 
end-of-life process goes. 
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5 pillars of veterinary 
hospice care
Mary Gardner, DVM, details how to 
ensure the best possible end-of-life 
process for the pet and the most 
considerate process for the owner. 
By Julia Burke, Assistant Editor

Quality of life is 
subjective, and pet 
parents aren’t always 
sure when it’s the 
right time and often 
need guidance.
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I have always prided myself on being 
a really good veterinary practice 
manager. I believe in the work I do. 

I work hard and enjoy my job. I care 
about the hospitals I work for. I love 
the staff that becomes a part of my 
life. What I’ve realized, especially over 
the past year, is that there is still so 
much more for me to learn. 

We all have exceptional employees. 
The ones who come to work in 
a pinch when you need them. They 
are dependable, reliable, and trust-
worthy. You ask them to complete 
a task and they do it correctly and 
without much (if any) direction. They 
come in early or stay late depending 
on what is needed. They work hard 
and do an amazing job for your 
hospital. You have told them how 
much you appreciate them, and that 
you are so grateful for them and all 
they do. You probably have even 
provided pizza to make sure they eat 
during their shift. 

And then, because you know these 
employees are going to do everything 
the way you want it done, you give 

them more tasks and responsibilities. 
And they carry these out because 
that’s who they are. What you’re really 
telling them is: “I am going to work 
you to death and provide you with 
only a verbal thank you, or a small 
random token of appreciation, instead 
of providing a work-life balance.”

Eventually, these exceptional 
employees are going to become 
resentful. You are giving them all 
these tasks, while others are rewarded 
by getting away with minimal effort. 
Just stop and look at your staff. 
Whom are you treating unfairly just 
because you know you can? 

I have had some exceptional 
employees that I treated just like this. 
I knew how amazing they were and 
how hard they worked. So I asked 
more of them because I knew they 
would give their all. And I absolutely 
took advantage of that. 

It was easier to give my time and 
attention to those I knew would 
do a good job rather than focusing 
on those who needed to do better. 
I used to see it as a badge of honor. 

Work hard and do well. I had no 
idea what I was talking about. 

We talk about a shift in veteri-
nary medicine that needs to happen 
in order to retain good long-term 
employees and encourage excellence 
in our entire profession. I think this is 
a giant step toward that. 

Yes, it is easier and less stressful 
to hand off work to somebody you 
know is going to handle it. But that 
cannot continue. Those exceptional 
employees deserve better from us. 

Things to consider doing include 
the following: 

 • Delegating the “extra” tasks to 
other employees

 • Not expecting the employee to 
come in every time you call 

 • Not calling the employee every 
time you need them (or making 
them feel as if they are required to 
come in when you call)

 • Not bothering the employee on 
their day off

You also can provide more benefits in 
the form of:

 • Additional paid time off
 • Monetary bonuses
 • Increased continuing 

education budgets
 • New scrubs 
 • New equipment
 • A flexible schedule
 • Opportunities for work from 

home (if possible)
 • Employee assistance programs
 • Ensuring all staff get a lunch break 

By providing appropriate training 
and equal tasks for everyone, your 
entire hospital and our entire profes-
sion will rise together. I’m not only 
discussing our credentialed veterinary 
technicians, assistants, reception, and 
kennel staff. This also goes for our 
veterinarians and management teams. 

Treat individuals fairly. Take care 
of those who work so hard for you, 
so that they will continue to work 
incredibly hard. Let’s not lose any 
more staff to burnout or compassion 
fatigue, leaving our profession angry 
and frustrated. We need them so 
much more than they need us. 

Take care of exceptional employees
Smart managers know that keeping outstanding workers starts 
with realizing when you are taking advantage of them.
By Jenny Matthews, CVT, CVPM 
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Since the height of the 
COVID-19 pandemic, the 
veterinary profession has 

demonstrated robust adaptability—
especially in streamlining services 
through virtual care. So how can you 
navigate the vast world of telemedi-
cine without succumbing to informa-
tion overload? 

Crista Wallis, DVM, virtual care 
consultant and Vet2Pet telemedi-
cine coach from Shawnee, Kansas, 
said, “Understanding these types of 
platforms and successfully managing 
that information will help you make 
your platform decision.” During her 
lecture at the 2021 Atlantic Coast 
Veterinary Conference® (ACVC), 
Wallis highlighted a few pearls to 
help professionals better understand 
these platforms—from integral 
virtual care features to avoiding 
information overload. 

What to look for in 
a telemedicine platform
Wallis encouraged veterinary profes-
sionals to consider what they want 
from a telemedicine platform. “Make 
a list of the features that are important 
to your team, clients, and practice, and 
focus on 3 platforms to demo that have 
those features,” she advised. 

For those whose clinics may already 
have a communications platform, she 
recommended calling the customer 
service representative to see if there 
are added or new features. Here are 
a few areas to consider in selecting 
the best virtual care platform.

Security
A strong cybersecurity program is 
a must when searching for a reli-
able platform. This feature employs 
a comprehensive infrastructure 
that supports vital and confidential 
record keeping. 

According to Wallis, questions to 
ask when assessing platform security 
include the following:

 • Are there liability or usage waivers 
that clients must read and sign 
before using the platform?

 • What are the security backup 
plans if something goes wrong 
with the technology? (DIY plat-
forms may not have the security 
required for practices.)

Usability
The platform must have a user-friendly 
interface to help streamline services. 
If the platform is difficult to operate, 
veterinary teams may grow frustrated 
and give up. To limit confusion between 
staff and clients, Wallis advises ruling 
out any videos that require too many 
steps, clicks, or screens. 

Documentation
When conversing with clients through 
a 2-way chat or video consultation, 
professionals must be able to easily save 
the conversation. When selecting the 
best platform for your clinic, make sure 
the one you’re choosing can record and 
document teletriage and telemedicine 
conversations with clients. 

Wallis encouraged attendees to 
consider asking these questions:

 • Do you have to cut and paste? 
 • How do you integrate the cases 

into practice management 
systems (PMS)?

 • What PMS integrates with 
the platform? 

 • Can you take notes, or can the 
videos and pictures be saved 
and downloaded?

“Ease of documentation is a must 
to maintain a valid veterinary-client-
patient-relationship (VCPR), which 
is still an essential relationship for 
practicing medicine,” noted Wallis. 

Virtual payment
What’s one of the most critical 
questions veterinarians and practice 
managers can ask when entering the 
telemedicine world? According to 
Wallis, it’s “How are fees collected?” 

During the decision process, it’s 
important to ask questions such 
as these:

 • What does the platform charge?
 • Is there a monthly fee, a transac-

tion fee, or both?
 • What does the merchant 

sign-up process look like within 
the platform?

 • Is it cumbersome or simple to 
sign up? 

“With a successful platform, you 
can easily and efficiently collect fees 
through a secure virtual payment 
feature,” said Wallis. 

All-in-one vs telemedicine
According to Wallis, understanding 
the variations between all-in-one 
and telemedicine platforms can help 
veterinarians or practice managers 
choose the best one for their practice. 

Telemedicine platforms
These platforms employ refined tech-
nology for live and asynchronous text 
methods. The technology for these 
platforms is also well constructed 
because they usually streamline their 
resources into 1 communication line 
with clients. These platforms also 
have web browser and app capabili-
ties. Another advantage is that tele-
medicine tends to be less costly than 
all-in-one platforms. However, Wallis 
noted that this process has disadvan-
tages. For example, it can be burden-
some for clients to have to download 
multiple apps for communication as 
opposed to having all communication 
pathways in 1 platform. 

All-in-one platforms
These platforms offer more features 
than telemedicine, including 
appointment reminders and loyalty 
programs, prescription and food 
refills, push notifications and email 
blasts, chat/video telemedicine 
capabilities, and beyond. These robust 
services allow veterinary clinics to 
efficiently communicate with clients, 
removing the need for multiple apps 
and services that can be confusing 
for staff and clients. However, there 
are drawbacks. For starters, Wallis 
pointed out that these comprehensive 
platforms tend to be less savvy than 
their telemedicine counterparts. Also, 
unlike telemedicine, all-in-one plat-
forms tend to be more expensive.  

Say no to  
information overload
Now that you’ve asked questions, 
reviewed options, and selected your 
ideal platform, what comes next? If 
you ask Wallis, the final piece is elimi-
nating additional input and focusing 
on successfully integrating your new 
platform into the workplace. When 
information overload occurs, it can 
create indecision and doubt, overcom-
plicating the search for the best fit. 
To combat this, Wallis advised tuning 
out all the incoming information and 
applying your efforts to making the 
platform a success. Additionally, she 
recommended using a 6-month time 
frame before determining whether 
you’re truly unhappy with the services 
and deciding to start anew. 

“Picking a platform can be over-
whelming for anyone; however, if 
you prepare your questions before 
the demo, then you will be able to 
navigate the waters when they get 
bumpy and come out on top with 
a platform that best suits your needs,” 
Wallis said. 

So you want to implement  
virtual care at your practice?
Searching for the best telemedicine or virtual care platform can be 
cumbersome when you’re not asking the right questions or don’t have  
a clear understanding of what you need. Keep these considerations to mind 
when selecting a platform for your clinic. 
By Kelsey Gustafson, Associate Editor
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In my experience, a heart murmur is 
typically diagnosed in a seemingly 
healthy pet during a wellness visit. 

Based upon records I have reviewed 
of patients brought to me for a second 
opinion, there are typical scenarios 
revealed by the pet owner and 
medical notes. The first scenario is 
when a murmur was diagnosed with 
no further evaluation or treatment 
offered or done. Instead, the owner is 
told that a wait-and-see approach is 
all that is required because the pet is 
asymptomatic. The second scenario 
is that the pet is placed on 1 or more 

Don’t take a wait-and-see  
approach to heart murmurs
A veterinarian shares discrepancies between the basic versus platinum approach 
when treating pets with heart murmurs to ensure the best care is provided.  
By Shawn P. Messonnier, DVM

Basic, typical approach
Exam $50

Electrocardiogram $50

Oral medications $50-$150

Total $150-$250

Platinum approach
Exam $50

Blood testing (in hospital or sent out) $250-$350

Fecal testing $40

Urinalysis $40

Radiographs $200-$300

Electrocardiogram $50

Echocardiogram $500

Oral medications $50-$150

Total $1180-$1480

medications with no diagnostic 
evaluation to determine if any of the 
medications are even needed. A third 
scenario, related to the second, is 
that refills of the initially prescribed 
medications continue with no further 
evaluation of the pet until its annual 
visit, and even then the evaluation is 
typically an examination and admin-
istration of vaccines. I believe these 
approaches are wrong and miss an 
opportunity to work up a case where 
early diagnosis and necessary treat-
ment may be lifesaving—and failing 
to do so likely constitutes malpractice.

In my experience, heart murmurs 
in dogs (except congenital murmurs 
in puppies) are caused by valvular 

heart disease. Cardiomyopathy 
rarely is the cause of the 
murmur. However, in feline 
patients with murmurs, some 
type of cardiomyopathy is typi-

cally diagnosed. In many cases 
the diagnosis of cardiac disease 

is caught very early in the process, 
the pet is asymptomatic, and 

conventional medical therapy 
may not be needed (cardiac 

herbs or nutritional supple-
ments may suffice.) In 
other cases, a murmur is 
present and the diagnostic 
testing is totally normal. 
Regardless, a comprehen-

sive work-up is needed 
to determine the 

severity of the find-
ings from the pet’s 

physical exami-
nation.

Note: A progress exam and needed 
lab tests are done 1 to 3 months after 
the visit, depending on the case, and 
every 3 to 6 months thereafter to 
allow for refilling medications.

The basic approach ignores the fact 
that many pets with heart murmurs 
are asymptomatic and have mild 
valvular disease that doesn’t require 
medical treatment. By prescribing 
medications for these patients, 
unnecessary treatment and follow-up 
visits are needed. It also overlooks the 
fact that some pets may need medica-
tion and prognostic information is 
not available due to the lack of testing.

The platinum approach recognizes 
that a heart murmur is typically 
associated with some type of cardiac 
abnormality even if heart failure is 
not present. Getting a diagnostic 
baseline of testing allows proper 
diagnosis, prognosis, and treatment. 
It determines future follow-up visits 
best suited to the patient’s stage of 
cardiac disease. An electrocardiogram 
might show a cardiac arrythmia or, 
rarely, cardiac chamber enlarge-
ment. Radiographs can reveal cardiac 
elevation, pulmonary edema, pleural 
effusion, or other lung pathology. 
Blood, urine, and fecal tests provide 
a minimum database, determine 
the presence of other diseases such 
as anemia or hypo- or hyperthy-
roidism that might be the cause of 
the murmur, and provide a baseline 
useful for monitoring renal or hepatic 
adverse effects if cardiac medications 
are prescribed.  

Shawn P. Messonnier, DVM, 
owns Paws & Claws Holistic 
Animal Hospital in Plano, Texas, 
and serves on the dvm360® Editorial 
Advisory Board. He has written books 
on holistic veterinary medicine. ER
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Getting a diagnostic 
baseline of testing 
allows proper 
diagnosis, prognosis, 
and treatment. 

—Shawn P. 
Messonnier, DVM
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Cushing's syndrome is a 
common differential diagnosis 
for older dogs presenting with 

increased thirst and urination. It can 
be a frustrating disease due to the 
number of available diagnostic tests, 
multiple treatment options, and variety 
of monitoring strategies. Ultimately, 
accurate diagnosis of the disease 
and carefully monitored treatment 
with FDA-approved Vetoryl® Capsules 
(trilostane) results in healthier 
patients who can maintain a good 
quality of life despite the disease.

Clinical Presentation
Dogs with Cushing's syndrome tend to 
be older, with a mean age of 11 years.2

Some breeds appear to be predisposed 
to the disease, including the beagle, 
Boston terrier, boxer, dachshund, 
miniature schnauzer, and poodle.2 The 
disease is more common in small- 
to medium-sized dogs, with 75% of 
patients weighing less than 20 kg.2

Cushing's syndrome results from 
overproduction of glucocorticoids 
by the adrenal glands (sponta-
neous disease) or chronic, exces-
sive exposure to steroids (iatrogenic 
disease). In 80% to 85% of cases of 
spontaneous Cushing's syndrome, the 
disease results from excess secre-
tion of adrenocorticotropic hormone 
(ACTH) from the pituitary gland 
and is termed pituitary-dependent 
hyperadrenocorticism (PDH).1,2 The 
remaining 15% to 20% of spontaneous 
Cushing's syndrome cases arise from 
an adrenal tumor producing excess 
glucocorticoids. 

High levels of glucocorticoids, 
particularly cortisol, are respon-
sible for causing clinical signs of the 

condition. These signs are nonspe-
cific but can greatly affect quality 
of life for both pet and owner. They 
most commonly include polyuria 
and polydipsia (PU/PD), polyphagia, 
excessive panting, abdominal disten-
tion, endocrine alopecia, hepato-
megaly, muscle weakness, and 
systemic hypertension.1,3

There are no pathognomonic 
laboratory changes with Cushing's 
syndrome, and all abnormali-
ties should be interpreted in the 
context of clinical signs.3 Possible 
changes include:

• stress leukogram (leukocytosis 
with neutrophilia, lymphopenia, 
and eosinopenia) and thrombo-
cytosis in the complete blood 
cell count;

• increased alkaline phosphatase, 
hypercholesterolemia, hyper-
triglyceridemia, and hypergly-
cemia in the serum biochemistry 
profiles; and

• urine specific gravity less than 
1.020, proteinuria.

Patients presenting with consistent 
clinical signs, physical examination 
findings, and laboratory abnormali-
ties should be further evaluated with 
endocrine testing. When discussing 
diagnostic testing, veterinarians 
should educate their clients on the 
costs of testing and treatment as well 
as potential life-threatening sequelae 
of untreated disease.

Endocrine Testing
The 2012 American College of 
Veterinary Internal Medicine 
Consensus Statement on the diagnosis 
of Cushing's syndrome recommends 
testing for hyperadrenocorticism 

only in patients with clinical signs 
supportive of the disease.3

There are numerous tests avail-
able for Cushing's syndrome, but no 
test is 100% accurate.1,3 To improve 
testing accuracy, patients should be 
appropriately screened and testing 
should be postponed until concurrent 
diseases are controlled. If there is a 
strong clinical suspicion of Cushing's 
syndrome in a patient but negative 
test results are obtained, clinicians 
should consider an additional test or 
retesting in 3 to 6 months.3

The low-dose dexamethasone 
suppression (LDDS) test is the 
screening test of choice for sponta-
neous Cushing's syndrome in patients 
without concurrent illness.3 In 
patients with nonadrenal illness, such 
as diabetes mellitus or a suspicion of 
iatrogenic Cushing's syndrome, the 
ACTH stimulation test is preferred.3

Once Cushing's syndrome is 
diagnosed, differentiation between 
pituitary-dependent and adrenal-
dependent disease is necessary to 
determine prognosis and treatment 
strategy. The LDDS test can differ-
entiate between the 2 forms in some 
patients. In other patients, a high-
dose dexamethasone suppression 
test, ACTH assay, abdominal ultra-
sound, or other advanced imaging 
may be needed.3

Vetoryl® Provides a Safe 
Treatment Option for 
Cushing's Syndrome 
The primary goal of treatment is to 
reduce cortisol secretion, resulting in 
improved clinical signs.1,2 “Dogs with 
Cushing's syndrome rarely die from 
Cushing's syndrome. Instead, they 

are often euthanized due to clinical 
signs and comorbid conditions that 
develop,” Heather Kvitko-White, DVM, 
DACVIM (SAIM), says.

Surgical, radiation, and medical 
therapies exist for Cushing's 
syndrome,1,2 but medical therapy 
is the most practical approach for 
most owners and can be managed in 
general practice.

Historically, mitotane was used 
off-label for the medical treatment 
of Cushing's syndrome. Mitotane 
decreases cortisol production by 
causing necrosis of portions of the 
adrenal gland. Due to its mode of 
action, its use comes with poten-
tial for significant adverse effects 
and mortality, with 25% to 30% of 
dogs experiencing adverse effects 
and up to 5% of dogs experiencing 
adrenal necrosis.2

Since the early 2000s, trilostane 
has been used for the management 
of Cushing's syndrome.4 It reduces 
cortisol production by competitively 
inhibiting the 3β-hydroxysteroid dehy-
drogenase enzyme. Because of the 
specific enzyme inhibition, produc-
tion of glucocorticoids is reduced 
with minimal impact on mineralo-
corticoid production.4 The inhibition 
of the enzyme is dose dependent 
and reversible.4

Trilostane has been commercially 
available as Vetoryl® Capsules since 
2009. Vetoryl® Capsules are the only 
FDA-approved medication for treat-
ment of both pituitary-dependent 
and adrenal-dependent Cushing's 
syndrome in dogs. The “literature 
shows that Vetoryl® is safe,” Kvitko-
White says. She notes a roughly 15% 
overall complication rate and only 

about a 2% adrenal necrosis rate with 
trilostane, with more adverse effects 
seen at higher doses.

Improvement in clinical signs after 
starting therapy with Vetoryl® can be 
rapid. Activity levels are usually the 
first clinical sign to improve, followed 
by improvement in PU/PD, polyphagia, 
and panting.1.4 Changes in the skin, 
hair coat, and musculature also will 
improve with time, although this can 
take several months.1 In a manufac-
turer clinical trial of Vetoryl®, less 
than 15% of dogs remained symptom-
atic for Cushing's syndrome.

The most common reported adverse 
effects are those of cortisol defi-
ciency and include anorexia, lethargy, 
vomiting, and diarrhea.1,4 More severe 
adverse effects, such as severe depres-
sion, hemorrhagic diarrhea, collapse, 
hypoadrenocortical crisis, and adrenal 
necrosis have been reported. Death 
occurred in rare cases, most often due 
to adrenal necrosis. The drug should 
not be used in patients with renal or 
hepatic insufficiency, and it may interact 
with some cardiac medications.

Multiple studies have evaluated the 
safety of trilostane at both once- and 
twice-daily dosing. Across 11 studies, 
adverse effects were noted in 13% 
of dogs treated once daily and 19% 
of dogs treated twice daily.4 Results 
of a study of dogs treated with trilo-
stane found that only 15% of dogs 
experienced an episode of hypoadre-
nocorticism during the first 2 years 
of treatment, and 25% experienced 
an episode over a 4-year treatment 
period.5 Because of the reversible 
action of the drug, many dogs that 
experience a hypoadrenocortical 
crisis will respond to supportive treat-
ment and temporary discontinuation 
of trilostane.4,5 Some dogs will have 
permanent hypoadrenocorticism and 
require glucocorticoid and mineralo-
corticoid supplementation long term.

Dogs with PDH that are treated with 
trilostane may live longer than those 
left untreated.6 Ultimately, treat-
ment is recommended for patients 
with Cushing's syndrome to improve 
quality of life and prevent comorbidi-
ties. Vetoryl® provides veterinarians 
with a safe and effective way to provide 
this treatment.

Maximizing Treatment 
Success with Vetoryl®

Vetoryl® Capsules are available in 
5 sizes: 5 mg, 10 mg, 30 mg, 60 mg, and 
120 mg. Capsule sizes can be combined 

to achieve the desired dose. Absorption 
is improved when administered with 
food.1 The manufacturer recommends 
a starting dose of 2.2 to 6.7 mg/kg once 
daily,1 noting that the lowest possible 
dose based on body weight and avail-
able capsule sizes should be used.

Because the drug suppresses 
cortisol levels for less than 12 hours, 
some literature has found that twice-
daily dosing may be necessary to 
control clinical signs over the course of 
the day.4 The manufacturer notes that 
approximately 25% of dogs will require 
this alternative dosing schedule.1

“Twice-daily administration really 
does appear to be slightly better than 
once-daily administration with lower 
doses, faster responses, and fewer—or 
in some cases less severe—[adverse] 
effects,” Kvitko-White says. However, 
she notes, “once daily administration 
may still be acceptable in some cases.”

One consideration in choosing to 
dose once or twice daily is owner 
finances. It may be more cost-effec-
tive to dose once daily, depending 
on the total daily dose and available 
capsule sizes. For patients requiring 
twice-daily dosing, it is the total daily 
dose that matters, and the patient 
does not have to receive the same 
dose in morning and evening.1 For 
instance, if a pet requires a 40-mg 
total daily dose, a 30-mg capsule 
could be administered in the morning 
and a 10-mg capsule in the evening, 
as opposed to the need for 20 mg (2 of 
the 10-mg capsules) at each dose. 

Treatment Monitoring
Clear owner communication is essen-
tial for the safe and effective use of 
Vetoryl®. Owners should be advised of 
potential adverse effects and monitor 
for signs of hypocortisolemia—
changes in appetite, gastrointestinal 
signs, and decreases in energy level. 
If these clinical signs are noted, 
the owner should stop Vetoryl® and 
contact their veterinarian.

The manufacturer recommends 
rechecking patients 10 to 14 days after 
starting therapy and any dose change. 
The recheck should include evalua-
tion of clinical signs with a thorough 
history, physical examination, serum 
biochemistry profile with electrolytes, 
and an ACTH stimulation test. 

The ACTH stimulation test is the 
current gold standard for moni-
toring Cushing disease.4 It should 
be performed 4 to 6 hours after 
Vetoryl® administration; the timing 

of the test can affect results.1,4 The 
first recheck is used to ensure that 
the patient is not becoming overly 
suppressed, and dosage increases are 
not recommended until after 30 days 
of treatment, when another recheck 
is performed.1

Over time, dosage adjustments 
are made based on control of clinical 
signs and the results of ACTH 
stimulation testing. Once the pet is 
regulated based on lab work and 
control of clinical signs, they should 
be monitored every 3 months, as 
dosing adjustments may be needed 
over time to prevent episodes of 
hypoadrenocorticism.

Alternative monitoring strategies 
have been investigated.4 Repeated 
ACTH stimulation tests on top of the 
cost of medication can add up quickly 
for owners, especially in the early 
stages of treatment. Additionally, 
Cortrosyn®, the synthetic ACTH 
product, has had periodic back orders 
in recent years. 

“Methods for monitoring using 
single cortisol measurements were 
developed in Europe and are also 
a really great option to save cost,” 
Kvitko-White says. “[Treating] a dog 
with Cushing's syndrome does not 
need to be extensive or expensive. 
It may be that monitoring based 
solely on the control of clinical 
signs, return to a normal physical 
examination, and outcomes of owner 
satisfaction are better than current 
laboratory methods.” 

In 1 study, pre-trilostane cortisol 
measurements correlated better 
with owner assessment of clinical 
control than the results of the ACTH 
stimulation test.7 Further research is 
needed to determine the best moni-
toring strategies to balance safety 
and efficacy of Vetoryl®.4,7 Further 
studies are needed to determine the 
most accurate monitoring strategy, 
but careful surveillance for signs of 
Cushing's syndrome must be included 
to ensure the safe use of trilostane. 
"Vetoryl should never be given to a 
hospitalized or otherwise ill pet," 
Kvitko-White states.

Treatment 
Considerations for 
Patients With Diabetes
In rare cases, dogs with diabetes 
also may have Cushing's syndrome, 
which can make gaining control of the 
diabetes challenging. Kvitko-White 
notes that only approximately 1 in 

8 dogs with Cushing's syndrome is 
also diabetic and that other causes for 
insulin resistance should be thor-
oughly investigated before pursuing 
testing for Cushing's syndrome. 

“Indicators that Cushing's syndrome 
might be the cause of diabetes include 
that the insulin dose is exceeding 1 to 
1.5 units/kg, clinical signs such as 
PU/PD and polyphagia have persisted 
despite decent control of blood sugar, 
and physical examination findings are 
more specific to Cushing's syndrome 
such as comedones, thinning hair, and 
secondary infections [eg, urinary tract 
infection and pyoderma],” Kvitko-
White states.

In cases where Cushing's syndrome 
is suspected in a dog with diabetes, 
an ACTH stimulation test is the diag-
nostic test of choice as it will have 
fewer false negative results. In cases 
where Cushing's syndrome is found 
to be the reason for insulin resistance, 
clinicians can expect diabetic control to 
improve quickly after starting Vetoryl®. 
Kvitko-White reminds veterinarians to 
“monitor the glucose and be prepared 
to decrease the insulin dose.”

Take-Home Points
Although Cushing's syndrome can be 
a frustrating disease to diagnose, it 
can be managed in general practice. 
Patients can be safely and effectively 
treated with Vetoryl®. Elimination of 
clinical signs of Cushing's syndrome 
is the primary goal of treatment and 
may be the most reliable monitoring 
strategy available to determine appro-
priate dosing. However, laboratory 
testing should be routinely performed 
to monitor for changes consistent with 
hypoadrenocorticism that may neces-
sitate dosage reductions or discontin-
uation to maximize patient safety and 
prevent severe adverse effects. 
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Cushing's syndrome is a 
common differential diagnosis 
for older dogs presenting with 

increased thirst and urination. It can 
be a frustrating disease due to the 
number of available diagnostic tests, 
multiple treatment options, and variety 
of monitoring strategies. Ultimately, 
accurate diagnosis of the disease 
and carefully monitored treatment 
with FDA-approved Vetoryl® Capsules 
(trilostane) results in healthier 
patients who can maintain a good 
quality of life despite the disease.

Clinical Presentation
Dogs with Cushing's syndrome tend to 
be older, with a mean age of 11 years.2

Some breeds appear to be predisposed 
to the disease, including the beagle, 
Boston terrier, boxer, dachshund, 
miniature schnauzer, and poodle.2 The 
disease is more common in small- 
to medium-sized dogs, with 75% of 
patients weighing less than 20 kg.2

Cushing's syndrome results from 
overproduction of glucocorticoids 
by the adrenal glands (sponta-
neous disease) or chronic, exces-
sive exposure to steroids (iatrogenic 
disease). In 80% to 85% of cases of 
spontaneous Cushing's syndrome, the 
disease results from excess secre-
tion of adrenocorticotropic hormone 
(ACTH) from the pituitary gland 
and is termed pituitary-dependent 
hyperadrenocorticism (PDH).1,2 The 
remaining 15% to 20% of spontaneous 
Cushing's syndrome cases arise from 
an adrenal tumor producing excess 
glucocorticoids. 

High levels of glucocorticoids, 
particularly cortisol, are respon-
sible for causing clinical signs of the 

condition. These signs are nonspe-
cific but can greatly affect quality 
of life for both pet and owner. They 
most commonly include polyuria 
and polydipsia (PU/PD), polyphagia, 
excessive panting, abdominal disten-
tion, endocrine alopecia, hepato-
megaly, muscle weakness, and 
systemic hypertension.1,3

There are no pathognomonic 
laboratory changes with Cushing's 
syndrome, and all abnormali-
ties should be interpreted in the 
context of clinical signs.3 Possible 
changes include:

• stress leukogram (leukocytosis 
with neutrophilia, lymphopenia, 
and eosinopenia) and thrombo-
cytosis in the complete blood 
cell count;

• increased alkaline phosphatase, 
hypercholesterolemia, hyper-
triglyceridemia, and hypergly-
cemia in the serum biochemistry 
profiles; and

• urine specific gravity less than 
1.020, proteinuria.

Patients presenting with consistent 
clinical signs, physical examination 
findings, and laboratory abnormali-
ties should be further evaluated with 
endocrine testing. When discussing 
diagnostic testing, veterinarians 
should educate their clients on the 
costs of testing and treatment as well 
as potential life-threatening sequelae 
of untreated disease.

Endocrine Testing
The 2012 American College of 
Veterinary Internal Medicine 
Consensus Statement on the diagnosis 
of Cushing's syndrome recommends 
testing for hyperadrenocorticism 

only in patients with clinical signs 
supportive of the disease.3

There are numerous tests avail-
able for Cushing's syndrome, but no 
test is 100% accurate.1,3 To improve 
testing accuracy, patients should be 
appropriately screened and testing 
should be postponed until concurrent 
diseases are controlled. If there is a 
strong clinical suspicion of Cushing's 
syndrome in a patient but negative 
test results are obtained, clinicians 
should consider an additional test or 
retesting in 3 to 6 months.3

The low-dose dexamethasone 
suppression (LDDS) test is the 
screening test of choice for sponta-
neous Cushing's syndrome in patients 
without concurrent illness.3 In 
patients with nonadrenal illness, such 
as diabetes mellitus or a suspicion of 
iatrogenic Cushing's syndrome, the 
ACTH stimulation test is preferred.3

Once Cushing's syndrome is 
diagnosed, differentiation between 
pituitary-dependent and adrenal-
dependent disease is necessary to 
determine prognosis and treatment 
strategy. The LDDS test can differ-
entiate between the 2 forms in some 
patients. In other patients, a high-
dose dexamethasone suppression 
test, ACTH assay, abdominal ultra-
sound, or other advanced imaging 
may be needed.3

Vetoryl® Provides a Safe 
Treatment Option for 
Cushing's Syndrome 
The primary goal of treatment is to 
reduce cortisol secretion, resulting in 
improved clinical signs.1,2 “Dogs with 
Cushing's syndrome rarely die from 
Cushing's syndrome. Instead, they 

are often euthanized due to clinical 
signs and comorbid conditions that 
develop,” Heather Kvitko-White, DVM, 
DACVIM (SAIM), says.

Surgical, radiation, and medical 
therapies exist for Cushing's 
syndrome,1,2 but medical therapy 
is the most practical approach for 
most owners and can be managed in 
general practice.

Historically, mitotane was used 
off-label for the medical treatment 
of Cushing's syndrome. Mitotane 
decreases cortisol production by 
causing necrosis of portions of the 
adrenal gland. Due to its mode of 
action, its use comes with poten-
tial for significant adverse effects 
and mortality, with 25% to 30% of 
dogs experiencing adverse effects 
and up to 5% of dogs experiencing 
adrenal necrosis.2

Since the early 2000s, trilostane 
has been used for the management 
of Cushing's syndrome.4 It reduces 
cortisol production by competitively 
inhibiting the 3β-hydroxysteroid dehy-
drogenase enzyme. Because of the 
specific enzyme inhibition, produc-
tion of glucocorticoids is reduced 
with minimal impact on mineralo-
corticoid production.4 The inhibition 
of the enzyme is dose dependent 
and reversible.4

Trilostane has been commercially 
available as Vetoryl® Capsules since 
2009. Vetoryl® Capsules are the only 
FDA-approved medication for treat-
ment of both pituitary-dependent 
and adrenal-dependent Cushing's 
syndrome in dogs. The “literature 
shows that Vetoryl® is safe,” Kvitko-
White says. She notes a roughly 15% 
overall complication rate and only 

about a 2% adrenal necrosis rate with 
trilostane, with more adverse effects 
seen at higher doses.

Improvement in clinical signs after 
starting therapy with Vetoryl® can be 
rapid. Activity levels are usually the 
first clinical sign to improve, followed 
by improvement in PU/PD, polyphagia, 
and panting.1.4 Changes in the skin, 
hair coat, and musculature also will 
improve with time, although this can 
take several months.1 In a manufac-
turer clinical trial of Vetoryl®, less 
than 15% of dogs remained symptom-
atic for Cushing's syndrome.

The most common reported adverse 
effects are those of cortisol defi-
ciency and include anorexia, lethargy, 
vomiting, and diarrhea.1,4 More severe 
adverse effects, such as severe depres-
sion, hemorrhagic diarrhea, collapse, 
hypoadrenocortical crisis, and adrenal 
necrosis have been reported. Death 
occurred in rare cases, most often due 
to adrenal necrosis. The drug should 
not be used in patients with renal or 
hepatic insufficiency, and it may interact 
with some cardiac medications.

Multiple studies have evaluated the 
safety of trilostane at both once- and 
twice-daily dosing. Across 11 studies, 
adverse effects were noted in 13% 
of dogs treated once daily and 19% 
of dogs treated twice daily.4 Results 
of a study of dogs treated with trilo-
stane found that only 15% of dogs 
experienced an episode of hypoadre-
nocorticism during the first 2 years 
of treatment, and 25% experienced 
an episode over a 4-year treatment 
period.5 Because of the reversible 
action of the drug, many dogs that 
experience a hypoadrenocortical 
crisis will respond to supportive treat-
ment and temporary discontinuation 
of trilostane.4,5 Some dogs will have 
permanent hypoadrenocorticism and 
require glucocorticoid and mineralo-
corticoid supplementation long term.

Dogs with PDH that are treated with 
trilostane may live longer than those 
left untreated.6 Ultimately, treat-
ment is recommended for patients 
with Cushing's syndrome to improve 
quality of life and prevent comorbidi-
ties. Vetoryl® provides veterinarians 
with a safe and effective way to provide 
this treatment.

Maximizing Treatment 
Success with Vetoryl®

Vetoryl® Capsules are available in 
5 sizes: 5 mg, 10 mg, 30 mg, 60 mg, and 
120 mg. Capsule sizes can be combined 

to achieve the desired dose. Absorption 
is improved when administered with 
food.1 The manufacturer recommends 
a starting dose of 2.2 to 6.7 mg/kg once 
daily,1 noting that the lowest possible 
dose based on body weight and avail-
able capsule sizes should be used.

Because the drug suppresses 
cortisol levels for less than 12 hours, 
some literature has found that twice-
daily dosing may be necessary to 
control clinical signs over the course of 
the day.4 The manufacturer notes that 
approximately 25% of dogs will require 
this alternative dosing schedule.1

“Twice-daily administration really 
does appear to be slightly better than 
once-daily administration with lower 
doses, faster responses, and fewer—or 
in some cases less severe—[adverse] 
effects,” Kvitko-White says. However, 
she notes, “once daily administration 
may still be acceptable in some cases.”

One consideration in choosing to 
dose once or twice daily is owner 
finances. It may be more cost-effec-
tive to dose once daily, depending 
on the total daily dose and available 
capsule sizes. For patients requiring 
twice-daily dosing, it is the total daily 
dose that matters, and the patient 
does not have to receive the same 
dose in morning and evening.1 For 
instance, if a pet requires a 40-mg 
total daily dose, a 30-mg capsule 
could be administered in the morning 
and a 10-mg capsule in the evening, 
as opposed to the need for 20 mg (2 of 
the 10-mg capsules) at each dose. 

Treatment Monitoring
Clear owner communication is essen-
tial for the safe and effective use of 
Vetoryl®. Owners should be advised of 
potential adverse effects and monitor 
for signs of hypocortisolemia—
changes in appetite, gastrointestinal 
signs, and decreases in energy level. 
If these clinical signs are noted, 
the owner should stop Vetoryl® and 
contact their veterinarian.

The manufacturer recommends 
rechecking patients 10 to 14 days after 
starting therapy and any dose change. 
The recheck should include evalua-
tion of clinical signs with a thorough 
history, physical examination, serum 
biochemistry profile with electrolytes, 
and an ACTH stimulation test. 

The ACTH stimulation test is the 
current gold standard for moni-
toring Cushing disease.4 It should 
be performed 4 to 6 hours after 
Vetoryl® administration; the timing 

of the test can affect results.1,4 The 
first recheck is used to ensure that 
the patient is not becoming overly 
suppressed, and dosage increases are 
not recommended until after 30 days 
of treatment, when another recheck 
is performed.1

Over time, dosage adjustments 
are made based on control of clinical 
signs and the results of ACTH 
stimulation testing. Once the pet is 
regulated based on lab work and 
control of clinical signs, they should 
be monitored every 3 months, as 
dosing adjustments may be needed 
over time to prevent episodes of 
hypoadrenocorticism.

Alternative monitoring strategies 
have been investigated.4 Repeated 
ACTH stimulation tests on top of the 
cost of medication can add up quickly 
for owners, especially in the early 
stages of treatment. Additionally, 
Cortrosyn®, the synthetic ACTH 
product, has had periodic back orders 
in recent years. 

“Methods for monitoring using 
single cortisol measurements were 
developed in Europe and are also 
a really great option to save cost,” 
Kvitko-White says. “[Treating] a dog 
with Cushing's syndrome does not 
need to be extensive or expensive. 
It may be that monitoring based 
solely on the control of clinical 
signs, return to a normal physical 
examination, and outcomes of owner 
satisfaction are better than current 
laboratory methods.” 

In 1 study, pre-trilostane cortisol 
measurements correlated better 
with owner assessment of clinical 
control than the results of the ACTH 
stimulation test.7 Further research is 
needed to determine the best moni-
toring strategies to balance safety 
and efficacy of Vetoryl®.4,7 Further 
studies are needed to determine the 
most accurate monitoring strategy, 
but careful surveillance for signs of 
Cushing's syndrome must be included 
to ensure the safe use of trilostane. 
"Vetoryl should never be given to a 
hospitalized or otherwise ill pet," 
Kvitko-White states.

Treatment 
Considerations for 
Patients With Diabetes
In rare cases, dogs with diabetes 
also may have Cushing's syndrome, 
which can make gaining control of the 
diabetes challenging. Kvitko-White 
notes that only approximately 1 in 

8 dogs with Cushing's syndrome is 
also diabetic and that other causes for 
insulin resistance should be thor-
oughly investigated before pursuing 
testing for Cushing's syndrome. 

“Indicators that Cushing's syndrome 
might be the cause of diabetes include 
that the insulin dose is exceeding 1 to 
1.5 units/kg, clinical signs such as 
PU/PD and polyphagia have persisted 
despite decent control of blood sugar, 
and physical examination findings are 
more specific to Cushing's syndrome 
such as comedones, thinning hair, and 
secondary infections [eg, urinary tract 
infection and pyoderma],” Kvitko-
White states.

In cases where Cushing's syndrome 
is suspected in a dog with diabetes, 
an ACTH stimulation test is the diag-
nostic test of choice as it will have 
fewer false negative results. In cases 
where Cushing's syndrome is found 
to be the reason for insulin resistance, 
clinicians can expect diabetic control to 
improve quickly after starting Vetoryl®. 
Kvitko-White reminds veterinarians to 
“monitor the glucose and be prepared 
to decrease the insulin dose.”

Take-Home Points
Although Cushing's syndrome can be 
a frustrating disease to diagnose, it 
can be managed in general practice. 
Patients can be safely and effectively 
treated with Vetoryl®. Elimination of 
clinical signs of Cushing's syndrome 
is the primary goal of treatment and 
may be the most reliable monitoring 
strategy available to determine appro-
priate dosing. However, laboratory 
testing should be routinely performed 
to monitor for changes consistent with 
hypoadrenocorticism that may neces-
sitate dosage reductions or discontin-
uation to maximize patient safety and 
prevent severe adverse effects. 
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How to manage 
Cushing's 
syndrome
Reducing cortisol secretion helps treat 
dogs with hyperadrenocorticism, an 
often-frustrating disease to diagnose.
By Kate Boatright, VMD
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Creating a powerful culture, 
1 person at a time
A powerful culture in the dental practice can withstand the 
onslaught of cancellations, chaotic schedules, difficult patients, 
miscommunications, and insurance issues.
By Phil Bride, MBA

A powerful culture is built 
1 person at a time. However, 
it takes buy-in from each 

person to become a reality.
“Everything is fine,” I hear the 

dental assistant say as I look around 
the room during a team meeting. The 
response was after asking the group, 
“How have things been going?”

“Uh oh,” I think. “Everything is fine,” 
are the 3 most telling words indicating 
I’m dealing with a dysfunctional team 
and a weak culture.

I ask, “What makes this place 
a great place to work?” Arms are 
crossed and no one makes eye 
contact. One person blurts out, “The 
patients. We love our patients.” Then, 
“Yes, the patients are great,” and 
others add in similar comments.

No mention of being part of a great 
team or excellent teamwork. No 
mention of the love coming to work or 
this being the best place ever to work.

“OK, that’s good. Something to 
work with,” I say to myself.

From this short exchange, the 
pent-up frustrations leak out.

What a Powerful Culture 
Can Do for You
The most high-performing teams 
exist in powerful cultures. Around the 
country, they experience 30% growth 
and stronger profits, regardless of the 
state of the economy or the market. 
Good or poor economic conditions, 
they get growth from more patients, 
more per patient visit, and more 
overall visits.

Doctors with powerful cultures 
tend not to be overly involved in daily 
business administrative activities, 
freeing them to focus on what’s most 
important to them. How can this be?

Team members take charge of 
the various operational activities. 
They source scheduling, billing and 
collection, insurance, enrollment, 

reactivation, patient outreach, 
patient experience, and more…all 
with doctor oversight.

Each person on the team has a sense 
of ownership in the success of the 
practice. They no longer view their 
work as a J-O-B. Rather, they become 
part of a team making a difference.

The practice starts to generate more 
money whether the doctor is present 
or not. This is the point of a business: 
to build wealth even when the doctor 
is not producing directly. Otherwise, 
it’s only a good job for the doctor.

And the best part is that the doctor 
feels a newfound confidence that the 
practice is being well cared for by 
the team.

The Hidden Costs of 
a Weak Culture
If there’s no articulated clear plan nor 
clear lines of execution, the hidden 
costs start to become not so hidden 
and take their toll on the practice’s 
business results and the team.

The cost of a weak culture pervades 
every business engine. It shows up as 
less-than-excellent communication 
within the team and with patients, 
during enrollment, and in collec-
tion. It can lead to patient no-shows 
and cancellations, as well as patients 
leaving the practice with no feedback. 
It also leads to a lack of recommenda-
tions to family and friends.

Imagine 1 paid service a week lost 
because of communication hiccups! 
The hidden costs germinate as poor 
communication exchanges in sched-
uling, enrollment, a patient visit, a 
handoff, or any of 20-plus touchpoints 
that happen during the patient’s expe-
rience. The hidden costs then come to 
fruition in lost treatments and lower 
recare effectiveness rates.

Next, teamwork suffers. It often 
leads to people keeping their heads 
down, out of the doctor’s way. 

It progresses to grumbling and 
subgrouping. It then moves into 
showing up late for work, leaving 
early, and longer lunches and breaks. 
The final stage is leaving the practice 
to look for something better.

HR groups estimate that the cost of 
an employee turnover is 1.5 to 3 times 
the annualized salary of the person 
who quits.

The No. 1 Obstacle to 
Create a Powerful Culture
The No. 1 obstacle to create a 
powerful culture is leadership skills, 
not management skills. Leadership 
is all about developing people. 
Leadership brings out the best in each 
person, 1 person at a time.

It turns out leaders are developed. 
Anyone can learn these skills.

Every person on the team (the 
doctor, the front desk, and the clinical 
staff) all must learn leadership skills 
to create a powerful culture. The issue 
is not personality type. Rather, it is a 
willingness to improve oneself.

5 Steps to Create a Powerful 
Culture, 1 Person at a Time
There is no silver bullet, no magic 
wand, no “do this 1 thing and every-
thing will be peachy.” Rather, follow 
these 5 steps and you will be on your 
way to creating a powerful culture!
1. Clinicians must acknowledge 

their own strengths, weak-
nesses, talents, and blind spots. 
Understanding these comes in the 
form of an objective evaluation, 
then accepting the truths found 
during the process, which is a 
foundation of leadership.

2. Understand deeply held values. 
These values must pass muster 
under duress and not change. 
They have guided and will guide 
your life and practice. Get them 
accurate, articulated, and written.

3. Create a clear written vision of 
where you want to take your prac-
tice. Then cocreate, with the team, 
a shared vision for the practice.

4. Enroll a key person in the prac-
tice. You need a wingman or 
wingwoman who wants the same 
outcomes as you. They want to get 
there in the same way by which 
you want it to happen. This person 
becomes an influencer, a “keeper 
of the culture.” Choose wisely.

5. Expand the alignment of values and 
direction 1 person at a time. Invest 
the time in developing your people. 
Enable your “keeper of the culture” 
to develop other keepers of the 
culture. Stay firm in your commit-
ment to developing your team.

This leads to a powerful culture that 
can withstand the onslaught of cancel-
lations, chaotic schedules, difficult 
patients, miscommunications, and 
insurance issues. It leads to constant 
and never-ending improvements. 
People step up in surprising ways.

A powerful culture is never a “1 and 
done” type activity. There are too 
many daily pressures tugging at it from 
different directions. It takes constant 
reinforcement, reminders, training, 
encouragement, and realignment.

We are talking about leadership 
to create a powerful culture. Be 
relentless in this pursuit. It will pay 
huge dividends. 

Phil Bride, MBA, is deeply experi-
enced in building successful teams and 
organizations. With more than 30 years 
of business growth and development 
experience, he guides teams through the 
next stages of their business journey.
Bride earned his master of business 
administration and bachelor of science 
degrees from the University of Portland. 
He was previously the president of 
the international business intelligence 
company JRI, and has developed teams 
around the world. He is certified in 
professional assessments (DISC, AI). 
Bride’s experience and approach to 
coaching teams have created envi-
ronments of growth in his clients. He 
focuses on the continued growth and 
improvements of business engines in a 
practice. He can be reached at 503-753-
9971 or philbride@fortunemgmt.com.

This article was reprinted from Dental 
Products Report®, a sister publication.

This story was originally published in our sister publication DentalProductReport ®.



SLOW TO HEEL.
FAST TO HEAL.

An accelerated dermatology system.

DEEP, QUICK 
SKIN REPAIR.
Even our furry friends with 
selective hearing can heal skin 
lesions twice as fast. With Phovia 
Fluorescent Light Therapy System. 



CUSTOM CONTENT CUSTOM CONTENT

Wound management has been an 
area of abundant research and 
clinical interest in veterinary 

medicine for decades. Whether treating naturally 
occurring wounds that present on emergency 
or surgical incisions created with care and 
precision, accelerating the healing process offers 
immense benefits to veterinarians, clients, and 
patients. Numerous medical interventions to 
improve cutaneous wound healing have been 
investigated, and in order to critically evaluate 
these treatments it is important to understand 
the biologic process behind wound healing.

Wound healing
Wound healing is a normal physiological process 
that aims to restore the skin’s natural barrier 
function through rebuilding injured tissue. It 
can be broken down into 4 highly integrated 
and overlapping phases that must occur in the 
proper sequence and within a specific time 
frame: hemostasis, inflammation, proliferation, 
and maturation.

Phase 1, hemostasis, begins within seconds 
when there is damage to tissue and blood 
vessels that causes blood to leak out of the 
surgical incision.1 The blood vessels respond with 
vasoconstriction to restrict blood flow, followed 
by recruitment of platelets that aggregate and 
adhere to the damaged subendothelium to 
seal the defect.1 Coagulation factors such as 
thromboplastin, which converts prothrombin to 
thrombin, are released from activated platelets 
and endothelial cells.1 Thrombin then allows 
fibrinogen to be converted to fibrin, which leads 
to the formation of a fibrin clot that stabilizes 
the wound and acts as a scaffold to allow for 
movement of inflammatory cells. The clot 
also acts as a reservoir for platelet-released 
chemoattractants and growth factors that will be 
important in the later stages of wound healing.2 

Phase 2, inflammation, begins when 
neutrophils and monocytes are recruited to 
the wound site by various chemoattractants.2 
Neutrophils begin arriving within minutes 

of injury and are tasked with cleansing the 
wound of contaminating bacteria as well 
as beginning fibroblast and keratinocyte 
activation.2 Macrophages bridge the gap 
between inflammation and proliferation and 
play a major role in wound healing by cleansing 
and debriding the wound through removal of 
pathogenic organisms and matrical debris.2 
These macrophages, much like the platelets and 
neutrophils before them, also release numerous 
growth factors and cytokines that will recruit and 
activate fibroblasts and aid in angiogenesis.

Phase 3, proliferation, begins 3 to 5 days after 
injury and is the rebuilding phase in which new 
tissue made up of collagen and extracellular 
matrix is generated.1 Cytokines released in this 
phase stimulate fibroblasts to proliferate and 
migrate into the wound along the fibrin clot. This 
occurs just before new networks of capillaries 
are formed.1 Mature fibrous tissue orients 
parallel to the incision via tension lines, and 
this fibrin is then replaced as type III (immature) 
collagen is deposited.1 Surgical wounds begin 
rapidly reepithelializing during this phase due 
to the close apposition of the skin edges.1 In 
nonsurgical wounds, or wounds in which skin 
apposition is not attainable, granulation tissue 
begins forming at the wound edges and acts as 
the source for myofibroblasts, which are critical 
for wound contraction and reepithelialization.1 

Phase 4, maturation or remodeling, occurs 
when a sufficient amount of type III collagen has 
been deposited and is then remodeled into type I 
(mature) collagen that undergoes cross-linking. 
This cross-linked collagen becomes thicker and 
provides strength to the wound and a smaller, 
smoother scar. This final phase may take months 
to complete.

Numerous factors may impede healing at 
surgical sites, including secondary infections, 
excessive inflammation, reduced blood supply, 
exposure to antiseptics, and an overly dry wound 
bed.1 To prevent such complications, many 
strategies have been employed, such as use of 
wound dressings and topical therapeutics, each 

Using light therapy to 
accelerate wound healing
Phovia’s fluorescence biomodulation may increase collagen 
production and control bacteria
By Julia E. Miller, DVM, DACVD, assistant clinical professor  
of dermatology, Cornell University

requiring skilled management as well as client 
and patient compliance. Dressings may fall off 
due to poor adhesion, animals must be kept in 
E-collars to prevent self-trauma and removal, 
and topical medications may be difficult to 
administer. As such, accelerating and improving 
tissue repair at surgical sites would provide 
numerous benefits in the postoperative period.

A new approach to 
wound healing
Biofunctional materials, which promote tissue 
regeneration by interacting with light, represent 
an exciting development in wound healing 
management that has been studied widely in 
human patients and shows immense promise. 
This method, also known as photobiomodulation 
(PBM), is a nonthermal process that uses light-
emitting diodes (LED) to excite chromophores 
in the mitochondria of various cell types. These 
mitochondria then begin making energy in the 
form of adenosine triphosphate, which has 
the downstream effect of modifying biological 
processes, including increasing fibroblast 
activation and collagen production.3-7 PBM has 
been shown to work exogenously by stimulating 
photosensitizers to react with ambient oxygen 
and produce reactive oxygen species, which 
are toxic to microorganisms and eliminate 
undesirable tissue.8 

Fluorescence biomodulation (FB) is a type of 
PBM that uses broader wavelengths with lower 
energy to penetrate the skin and stimulate 

healing.3 Phovia (Vetoquinol) is a novel FB 
product that uses a blue LED lamp (delivering 
light at peak wavelengths from 440 to 460 nm) 
and a photoconverter hydrogel containing specific 
chromophores that release low-energy photons 
in the form of fluorescent light. Phovia has been 
shown to have therapeutic efficacy and excellent 
safety in deep pyoderma, perianal fistulas, and 
interdigital pyoderma in dogs.9-12

Phovia for surgical 
wound healing
A 2018 study assessed the use of Phovia in 
accelerating surgical site wound healing over 
a 13-day treatment course. Ten healthy, client-
owned dogs undergoing routine orthopedic 
surgery were included in the study. Each dog 
served as its own control: 50% of the incision was 
treated with sterile saline cleansing followed by 
phototherapy with the Phovia system and 50% 
was treated solely with sterile saline cleansing. 
The control side was covered during treatment to 
prevent exposure to the LED lamp illumination. 
On the Phovia-treated side, photoconverter gel 
was applied in a layer 2 mm thick, the LED lamp 
was held approximately 5 cm above the skin, and 
the fluorescent light energy (FLE) was applied 
for 2 minutes beginning day 1 after surgery and 
repeated every 3 days until day 13. Outcomes 
were determined clinically using the ASEPSIS 
scale and were also assessed with histopathology 
and immunohistopathologic analysis on the last 
day of treatment.3 

No adverse reactions to the treatments 
were reported, and clinical wound healing was 
satisfactory in both treated and untreated portions 
of the incision. It was in the histopathologic and 
immunohistochemical analyses where significant 
therapeutic potential was demonstrated. Areas 
treated with Phovia achieved a significantly lower 
histopathology score associated with complete 
re-epithelialization, decreased inflammation in 
the dermis, high neoangiogenesis, and more 
regular collagen deposition. In the treated 
samples, several key differences were noted. 
Increased expression of collagen type III and 
endogenous decorin provided evidence of 
improved dermal repair during the maturation/
remodeling phase. The expression of growth 
factors was notably different between the 
treatment and control samples, with an 
increase in epidermal growth factor (EGF) 
found in treated tissues only. EGF has been 
shown to reduce inflammation, accelerate 
re-epithelialization, and increase tensile 
strength in wound repair.13-15 Expression of the 
proinflammatory cytokine TNF-a was lower in 
Phovia-treated samples, which also supported 
the histopathologic findings.16 Additionally, 
increased expression of Ki-67 in treated samples 
supported enhanced epithelial and mesenchymal 
cell proliferation, which is critical in improving 
wound healing. Based on these results, FLE 
showed immense promise for improving wound 
healing by stimulating the release of cytokines 
and promoting a more complete repair of the 
damaged tissue.3 

Phovia for nonsurgical 
wound healing
Phovia also has been shown to potentially 
accelerate time to clinical resolution of deep 
pyoderma in dogs with twice-weekly application 
of the system.10 Although research has not yet 
been published regarding the use of Phovia 
to treat naturally occurring or contaminated 
wounds, the results of the surgical wound study 
combined with the results of this pyoderma study 
may suggest that nonsurgical or contaminated 
wounds also would benefit from FLE therapy.  

Using Phovia in practice
The Phovia system is easy to use and can 
be tailored to meet the needs of clinics and 
their clients. Treatment time is minimal with 
a recommended illumination time of 2 minutes 
per site. Animals are reported to tolerate the 
treatment very well with no need for sedation 
or local analgesia in most pets. Veterinary 
technicians may be trained to perform the 
treatments, which offers an opportunity for 
increased technician satisfaction as well as 
allowing doctors to attend to other patients. 

In the surgical wound study, Phovia was used 
every 3 days for a total of 5 treatments,3 whereas 
in the deep pyoderma, and interdigital pyoderma 
studies it was used twice weekly.9,10,12 The 
repeated visits required for these treatments may 
seem somewhat daunting, however they offer the 
added bonus of increased opportunities to assess 
wound healing and allow for early intervention 
and therapeutic changes if needed. At this time, 
initial investment for the Phovia system is $800 
for the starter kit with 10 jars of gel and $150 for 
5 jars of single-use photoconverter gel. Including 
the price of Phovia treatments in surgical 
estimates offers both financial and owner 
compliance assurances.

Conclusion
Phovia offers a unique opportunity to integrate 
a safe, effective, innovative, and proactive 
treatment into a practice’s surgical and 
emergency wound management. Potential 
benefits of this system include accelerated 
wound healing time at surgical sites and 
decreased usage of oral antimicrobials in 
contaminated wounds, all while using a system 
that is user friendly and well tolerated by pets. 
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Wound management has been an 
area of abundant research and 
clinical interest in veterinary 

medicine for decades. Whether treating naturally 
occurring wounds that present on emergency 
or surgical incisions created with care and 
precision, accelerating the healing process offers 
immense benefits to veterinarians, clients, and 
patients. Numerous medical interventions to 
improve cutaneous wound healing have been 
investigated, and in order to critically evaluate 
these treatments it is important to understand 
the biologic process behind wound healing.

Wound healing
Wound healing is a normal physiological process 
that aims to restore the skin’s natural barrier 
function through rebuilding injured tissue. It 
can be broken down into 4 highly integrated 
and overlapping phases that must occur in the 
proper sequence and within a specific time 
frame: hemostasis, inflammation, proliferation, 
and maturation.

Phase 1, hemostasis, begins within seconds 
when there is damage to tissue and blood 
vessels that causes blood to leak out of the 
surgical incision.1 The blood vessels respond with 
vasoconstriction to restrict blood flow, followed 
by recruitment of platelets that aggregate and 
adhere to the damaged subendothelium to 
seal the defect.1 Coagulation factors such as 
thromboplastin, which converts prothrombin to 
thrombin, are released from activated platelets 
and endothelial cells.1 Thrombin then allows 
fibrinogen to be converted to fibrin, which leads 
to the formation of a fibrin clot that stabilizes 
the wound and acts as a scaffold to allow for 
movement of inflammatory cells. The clot 
also acts as a reservoir for platelet-released 
chemoattractants and growth factors that will be 
important in the later stages of wound healing.2 

Phase 2, inflammation, begins when 
neutrophils and monocytes are recruited to 
the wound site by various chemoattractants.2 
Neutrophils begin arriving within minutes 

of injury and are tasked with cleansing the 
wound of contaminating bacteria as well 
as beginning fibroblast and keratinocyte 
activation.2 Macrophages bridge the gap 
between inflammation and proliferation and 
play a major role in wound healing by cleansing 
and debriding the wound through removal of 
pathogenic organisms and matrical debris.2 
These macrophages, much like the platelets and 
neutrophils before them, also release numerous 
growth factors and cytokines that will recruit and 
activate fibroblasts and aid in angiogenesis.

Phase 3, proliferation, begins 3 to 5 days after 
injury and is the rebuilding phase in which new 
tissue made up of collagen and extracellular 
matrix is generated.1 Cytokines released in this 
phase stimulate fibroblasts to proliferate and 
migrate into the wound along the fibrin clot. This 
occurs just before new networks of capillaries 
are formed.1 Mature fibrous tissue orients 
parallel to the incision via tension lines, and 
this fibrin is then replaced as type III (immature) 
collagen is deposited.1 Surgical wounds begin 
rapidly reepithelializing during this phase due 
to the close apposition of the skin edges.1 In 
nonsurgical wounds, or wounds in which skin 
apposition is not attainable, granulation tissue 
begins forming at the wound edges and acts as 
the source for myofibroblasts, which are critical 
for wound contraction and reepithelialization.1 

Phase 4, maturation or remodeling, occurs 
when a sufficient amount of type III collagen has 
been deposited and is then remodeled into type I 
(mature) collagen that undergoes cross-linking. 
This cross-linked collagen becomes thicker and 
provides strength to the wound and a smaller, 
smoother scar. This final phase may take months 
to complete.

Numerous factors may impede healing at 
surgical sites, including secondary infections, 
excessive inflammation, reduced blood supply, 
exposure to antiseptics, and an overly dry wound 
bed.1 To prevent such complications, many 
strategies have been employed, such as use of 
wound dressings and topical therapeutics, each 

Using light therapy to 
accelerate wound healing
Phovia’s fluorescence biomodulation may increase collagen 
production and control bacteria
By Julia E. Miller, DVM, DACVD, assistant clinical professor  
of dermatology, Cornell University

requiring skilled management as well as client 
and patient compliance. Dressings may fall off 
due to poor adhesion, animals must be kept in 
E-collars to prevent self-trauma and removal, 
and topical medications may be difficult to 
administer. As such, accelerating and improving 
tissue repair at surgical sites would provide 
numerous benefits in the postoperative period.

A new approach to 
wound healing
Biofunctional materials, which promote tissue 
regeneration by interacting with light, represent 
an exciting development in wound healing 
management that has been studied widely in 
human patients and shows immense promise. 
This method, also known as photobiomodulation 
(PBM), is a nonthermal process that uses light-
emitting diodes (LED) to excite chromophores 
in the mitochondria of various cell types. These 
mitochondria then begin making energy in the 
form of adenosine triphosphate, which has 
the downstream effect of modifying biological 
processes, including increasing fibroblast 
activation and collagen production.3-7 PBM has 
been shown to work exogenously by stimulating 
photosensitizers to react with ambient oxygen 
and produce reactive oxygen species, which 
are toxic to microorganisms and eliminate 
undesirable tissue.8 

Fluorescence biomodulation (FB) is a type of 
PBM that uses broader wavelengths with lower 
energy to penetrate the skin and stimulate 

healing.3 Phovia (Vetoquinol) is a novel FB 
product that uses a blue LED lamp (delivering 
light at peak wavelengths from 440 to 460 nm) 
and a photoconverter hydrogel containing specific 
chromophores that release low-energy photons 
in the form of fluorescent light. Phovia has been 
shown to have therapeutic efficacy and excellent 
safety in deep pyoderma, perianal fistulas, and 
interdigital pyoderma in dogs.9-12

Phovia for surgical 
wound healing
A 2018 study assessed the use of Phovia in 
accelerating surgical site wound healing over 
a 13-day treatment course. Ten healthy, client-
owned dogs undergoing routine orthopedic 
surgery were included in the study. Each dog 
served as its own control: 50% of the incision was 
treated with sterile saline cleansing followed by 
phototherapy with the Phovia system and 50% 
was treated solely with sterile saline cleansing. 
The control side was covered during treatment to 
prevent exposure to the LED lamp illumination. 
On the Phovia-treated side, photoconverter gel 
was applied in a layer 2 mm thick, the LED lamp 
was held approximately 5 cm above the skin, and 
the fluorescent light energy (FLE) was applied 
for 2 minutes beginning day 1 after surgery and 
repeated every 3 days until day 13. Outcomes 
were determined clinically using the ASEPSIS 
scale and were also assessed with histopathology 
and immunohistopathologic analysis on the last 
day of treatment.3 

No adverse reactions to the treatments 
were reported, and clinical wound healing was 
satisfactory in both treated and untreated portions 
of the incision. It was in the histopathologic and 
immunohistochemical analyses where significant 
therapeutic potential was demonstrated. Areas 
treated with Phovia achieved a significantly lower 
histopathology score associated with complete 
re-epithelialization, decreased inflammation in 
the dermis, high neoangiogenesis, and more 
regular collagen deposition. In the treated 
samples, several key differences were noted. 
Increased expression of collagen type III and 
endogenous decorin provided evidence of 
improved dermal repair during the maturation/
remodeling phase. The expression of growth 
factors was notably different between the 
treatment and control samples, with an 
increase in epidermal growth factor (EGF) 
found in treated tissues only. EGF has been 
shown to reduce inflammation, accelerate 
re-epithelialization, and increase tensile 
strength in wound repair.13-15 Expression of the 
proinflammatory cytokine TNF-a was lower in 
Phovia-treated samples, which also supported 
the histopathologic findings.16 Additionally, 
increased expression of Ki-67 in treated samples 
supported enhanced epithelial and mesenchymal 
cell proliferation, which is critical in improving 
wound healing. Based on these results, FLE 
showed immense promise for improving wound 
healing by stimulating the release of cytokines 
and promoting a more complete repair of the 
damaged tissue.3 

Phovia for nonsurgical 
wound healing
Phovia also has been shown to potentially 
accelerate time to clinical resolution of deep 
pyoderma in dogs with twice-weekly application 
of the system.10 Although research has not yet 
been published regarding the use of Phovia 
to treat naturally occurring or contaminated 
wounds, the results of the surgical wound study 
combined with the results of this pyoderma study 
may suggest that nonsurgical or contaminated 
wounds also would benefit from FLE therapy.  

Using Phovia in practice
The Phovia system is easy to use and can 
be tailored to meet the needs of clinics and 
their clients. Treatment time is minimal with 
a recommended illumination time of 2 minutes 
per site. Animals are reported to tolerate the 
treatment very well with no need for sedation 
or local analgesia in most pets. Veterinary 
technicians may be trained to perform the 
treatments, which offers an opportunity for 
increased technician satisfaction as well as 
allowing doctors to attend to other patients. 

In the surgical wound study, Phovia was used 
every 3 days for a total of 5 treatments,3 whereas 
in the deep pyoderma, and interdigital pyoderma 
studies it was used twice weekly.9,10,12 The 
repeated visits required for these treatments may 
seem somewhat daunting, however they offer the 
added bonus of increased opportunities to assess 
wound healing and allow for early intervention 
and therapeutic changes if needed. At this time, 
initial investment for the Phovia system is $800 
for the starter kit with 10 jars of gel and $150 for 
5 jars of single-use photoconverter gel. Including 
the price of Phovia treatments in surgical 
estimates offers both financial and owner 
compliance assurances.

Conclusion
Phovia offers a unique opportunity to integrate 
a safe, effective, innovative, and proactive 
treatment into a practice’s surgical and 
emergency wound management. Potential 
benefits of this system include accelerated 
wound healing time at surgical sites and 
decreased usage of oral antimicrobials in 
contaminated wounds, all while using a system 
that is user friendly and well tolerated by pets. 
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Are you 
spending  
your marketing 
budget wisely?
A promotional strategy should 
align with practice goals, which 
may include business and 
revenue growth.
By Karen E. Felsted, DVM, MS, CPA, CVPM, CVA

Marketing used to be easier in veteri-
nary medicine; many practices 
relied mostly on ads in the Yellow 

Pages and maybe a few other programs such 
as local advertising or community events. 
With the advent of the internet, marketing 
options have mushroomed. Practices have 
many more options, and most now focus 
primarily on digital marketing.

More options—and their related costs—
means a part of the marketing plan must 
include tracking the success of each compo-
nent. For most practices, the primary goal 
of marketing is to bring in new clients. 
Therefore, the management team needs to 
know where new clients are coming from, 
the customer acquisition cost (CAC), and 
which programs produce the best types of 
clients. For many owners and managers, 
it is not completely clear how to do this, 
particularly with digital marketing, which 
can generate a lot of responses (clicks, likes, 
and shares) but may not actually bring in 
new clients.  

One of the first questions managers 
often ask is: How much should I spend on 
marketing? The budget should include digital 
efforts, such as the practice’s website and 
social media platforms, as well as more tradi-
tional nondigital advertising, community 

activities, or sponsorship of local groups. The 
answer, of course, is “the amount it takes to 
accomplish the goals set by the practice in its 
business plan or via strategic planning.”  

These goals often have to do with the 
number of new clients desired, but they 
also may include revenue and growth 
targets and the sought-after level of profit-
ability. Although the above answer is true, 
it doesn’t provide specific guidance to 
help practices make decisions about their 
marketing spending. 

It is impossible to talk about business 
topics these days without bringing up the 
COVID-19 pandemic. Many practices are 
swamped right now, and the idea of trying 
to attract more clients is horrifying to 
them. If your practice is one of those that 
is too busy, marketing programs aimed at 
bringing in more clients may be a less critical 
area to focus on right now. However, the 
increased growth provided by the pandemic 
will not last forever, and practices will need 
to focus on new client marketing again in 
the future. Another marketing goal often 
involves client retention, which remains as 
important as ever.

Let’s start with how much of their budget 
practices are spending on marketing as a 
percentage of gross revenue: 0.5% to 1.0%.1,2

These figures are typically for mature, 
stable practices; startup practices or those 
focusing on significant growth are likely 
spending more. The above percentages only 
include direct costs for outside marketing 
services. If practice team members spend 
time keeping Facebook posts up-to-date or 
doing other promotional tasks, those costs 
would be included in staff compensation. 
Most importantly, just because this is how 
much practices spend on marketing activi-
ties does not mean it is the right amount 
or that the money is spent on the right 
activities. However, if your spending is 
significantly different than most practices, 
at a minimum that’s telling you it’s time to 
investigate your spending and see if it makes 
sense. Recommendations in articles or made 
during continuing-education programs are 
often much higher, but, again, they may 
not be right for your practice. No single 
spending level fits all.

The next step is to ask your new clients 
how they found you. The focus should be on 
what worked to get them in the door, not 
just what worked in engaging their interest 
digitally. Asking clients how they heard 
about you should be a question on your 
new client worksheet, followed with a list of 
your marketing initiatives to help clients SH
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BRAVECTO 1-MONTH Chews are for dogs 8 weeks of age and older. Side effects may include itching, diarrhea, vomiting, decreased 
appetite, elevated ALT, lethargy, and weight loss. Fluralaner is a member of the isoxazoline class. This class has been associated with 
neurologic adverse reactions including tremors, ataxia, and seizures. Seizures have been reported in dogs receiving isoxazoline class drugs, 
even in dogs without a history of seizures. Use with caution in dogs with a history of seizures or neurologic disorders. BRAVECTO 1-MONTH 
Chews are not effective against A. americanum in puppies less than 6 months of age. BRAVECTO Chews for Dogs: The most commonly 
reported adverse reactions include vomiting, decreased appetite, diarrhea, lethargy, polydipsia, and flatulence. BRAVECTO Chews have not 
been shown to be effective for 12-weeks’ duration in puppies less than 6 months of age. BRAVECTO Chews are not effective against lone 
star ticks beyond 8 weeks of dosing. Fluralaner is a member of the isoxazoline class. This class has been associated with neurologic adverse 
reactions including tremors, ataxia, and seizures. Seizures have been reported in dogs receiving isoxazoline class drugs, even in dogs 
without a history of seizures. Use with caution in dogs with a history of seizures or neurologic disorders. For complete product information 
refer to the product insert on the following page.

Copyright © 2021 Intervet Inc., d/b/a Merck Animal Health, a subsidiary of Merck & Co., Inc. 

All rights reserved. US-BRV-210100008    315579 

To learn more, contact your Merck Animal Health sales representative.

With BRAVECTO® 1-MONTH Chews, BRAVECTO 
protects dogs across  all life stages.

Designed for dogs and puppies
8 weeks of age and older, and 
weighing 4.4 pounds or greater.

Once puppies reach 6 months 
of age, they can then transition to 
extended-duration BRAVECTO Chews.

BRAVECTO 
1-MONTH CHEWS

EXTENDED-DURATION 
BRAVECTO® CHEWS 

LIFE
IT’S FOR 

WITH BRAVECTO

& STAY
START

®

MAHU-315579 BRAVECTO Canine Portfolio Ad_0921_MJH DVM360_FNL.indd   1MAHU-315579 BRAVECTO Canine Portfolio Ad_0921_MJH DVM360_FNL.indd   1 11/13/21   10:19 PM11/13/21   10:19 PM



(fluralaner) Chews for Dogs
BRIEF SUMMARY (For full Prescribing Information, see package insert)
Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Indications:
Bravecto 1-Month kills adult fleas and is indicated for the treatment and prevention of flea infestations 
(Ctenocephalides felis) and the treatment and control of tick infestations [Ixodes scapularis (black-legged tick), 
Dermacentor variabilis (American dog tick) and Rhipicephalus sanguineus (brown dog tick)] for one month in dogs 
and puppies 8 weeks of age and older, and weighing 4.4 pounds or greater.
Bravecto 1-Month is also indicated for the treatment and control of Amblyomma americanum (lone star tick) 
infestations for one month in dogs and puppies 6 months of age and older, and weighing 4.4 pounds or greater.
Contraindications:
There are no known contraindications for the use of this product.
WARNINGS
Human Warnings:
Not for human use. Keep this and all drugs out of the reach of children. Keep the product in the original packaging 
until use, in order to prevent children from getting direct access to the product. Do not eat, drink or smoke while 
handling the product. Wash hands thoroughly with soap and water immediately after use of the product.
Keep Bravecto 1-Month in a secure location out of reach of dogs, cats, and other animals to prevent accidental 
ingestion or overdose.
Precautions:
Fluralaner is a member of the isoxazoline class. This class has been associated with neurologic adverse reactions 
including tremors, ataxia, and seizures. Seizures have been reported in dogs receiving isoxazoline class drugs, 
even in dogs without a history of seizures. Use with caution in dogs with a history of seizures or neurologic 
disorders.
Bravecto 1-Month is not effective against  A. americanum in puppies less than 6 months of age.
The safety of Bravecto 1-Month has not been evaluated in breeding, pregnant and lactating dogs.
Adverse Reactions:
In a well-controlled U.S. field study, which included 271 dogs (201 dogs were administered Bravecto 1-Month 
every 30 days and 70 dogs were administered an oral active control [an isoxazoline] every 30 days), there 
were no serious adverse reactions associated with treatment. Over the 90-day study period, all observations of 
potential adverse reactions were recorded.
Dogs with Adverse Reactions in the Field Study

*Alanine aminotransferase (ALT); alkaline phosphatase (ALP)

One dog in the Bravecto 1-Month group with a history of seizures managed with anticonvulsant medication had 
seizure activity 28 days after its first dose; the dog received its second dose later the same day. No additional 
seizures occurred during the study. One dog in the control group with no history of seizures had seizure activity 
12 days after its second dose. The dog was started on anticonvulsant medication and no additional seizures 
occurred during the study.
During the palatability assessment, four dogs coughed within 1 hour of dosing with Bravecto 1-Month. 
Palatability was not assessed in the control group.
In well-controlled laboratory effectiveness studies, one dog and three puppies administered Bravecto 1-Month 
had diarrhea (with or without blood).
Post Approval Experience (2019):
The following adverse events are based on post-approval adverse drug experience reporting for fluralaner. 
Not all adverse events are reported to FDA/CVM. It is not always possible to reliably estimate the adverse event 
frequency or establish a causal relationship to product exposure using these data.
The following adverse events reported for dogs are listed in decreasing order of reporting frequency: Vomiting, 
lethargy, diarrhea (with or without blood), anorexia, pruritus, polydipsia, seizure, allergic reactions (including 
hives, swelling, erythema), dermatitis (including crusts, pustules, rash), tremors and ataxia.
Contact Information:
To report suspected adverse events, for technical assistance or to obtain a copy of the Safety Data Sheet (SDS), 
contact Merck Animal Health at 1-800-224-5318. Additional information can be found at www.bravecto.com. For 
additional information about adverse drug experience reporting for animal drugs, contact FDA at  
1-888-FDA-VETS or online at http://www.FDA.gov/reportanimalae.
How Supplied:
Bravecto 1-Month is available in five strengths (45, 100, 200, 400, and 560 mg fluralaner per chew). Each chew 
is packaged individually into aluminum foil blister packs sealed with a peelable paper backed foil lid stock. 
Product may be packaged in 1, 3, or 4 chews per package.

Copyright © 2020 Intervet Inc, a subsidiary of Merck & Company Inc.  
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Adverse Reaction 
 (AR)

Fluralaner Group: Percentage  
of Dogs with the AR during  

the 90-Day Study  
(n= 201 dogs)

Active Control Group: 
Percentage of Dogs with the AR 

during the 90-Day Study  
(n= 70 dogs)

Pruritus 7.0% 10.0%

Diarrhea 3.0% 4.3%

Vomiting 3.0% 4.3%

Decreased Appetite 3.0% 0.0%

Liver enzymes (serum ALT or ALP) 
greater than twice the upper 

reference range*
1.0% 1.4%

Lethargy 1.0% 1.4%

Weight loss (>15%) 0.5% 0.0%

(fluralaner) flavored chew for dogs
BRIEF SUMMARY (For full Prescribing Information, see package insert)
Caution: 
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Indications: 
Bravecto kills adult fleas and is indicated for the treatment and prevention of flea 
infestations (Ctenocephalides felis) and the treatment and control of tick infestations [Ixodes 
scapularis (black-legged tick), Dermacentor variabilis (American dog tick), and Rhipicephalus 
sanguineus (brown dog tick)] for 12 weeks in dogs and puppies 6 months of age and 
older, and weighing 4.4 pounds or greater.
Bravecto is also indicated for the treatment and control of Amblyomma americanum (lone 
star tick) infestations for 8 weeks in dogs and puppies 6 months of age and older, and 
weighing 4.4 pounds or greater.
Contraindications: 
There are no known contraindications for the use of the product.
WARNINGS 
Human Warnings: 
Not for human use. Keep this and all drugs out of the reach of children. Keep the product 
in the original packaging until use in order to prevent children from getting direct access 
to the product. Do not eat, drink or smoke while handling the product. Wash hands 
thoroughly with soap and water immediately after use of the product.
Keep Bravecto in a secure location out of reach of dogs, cats, and other animals to prevent 
accidental ingestion or overdose.
Precautions: 
Fluralaner is a member of the isoxazoline class. This class has been associated with 
neurologic adverse reactions including tremors, ataxia, and seizures. Seizures have been 
reported in dogs receiving isoxazoline class drugs, even in dogs without a history of 
seizures. Use with caution in dogs with a history of seizures or neurologic disorders.
Bravecto has not been shown to be effective for 12-weeks duration in puppies less than 
6 months of age. Bravecto is not effective against Amblyomma americanum ticks beyond 
8 weeks after dosing.
Adverse Reactions: 
In a well-controlled U.S. field study, which included 294 dogs (224 dogs were 
administered Bravecto every 12 weeks and 70 dogs were administered an oral active 
control every 4 weeks and were provided with a tick collar); there were no serious adverse 
reactions. All potential adverse reactions were recorded in dogs treated with Bravecto 
over a 182-day period and in dogs treated with the active control over an 84-day period. 
The most frequently reported adverse reaction in dogs in the Bravecto and active control 
groups was vomiting.
Percentage of Dogs with Adverse Reactions in the Field Study

In a well-controlled laboratory dose confirmation study, one dog developed edema and 
hyperemia of the upper lips within one hour of receiving Bravecto. The edema improved 
progressively through the day and had resolved without medical intervention by the next 
morning.
Post-Approval Experience (2019): 
The following adverse events are based on post-approval adverse drug experience 
reporting. Not all adverse events are reported to FDA/CVM. It is not always possible to 
reliably estimate the adverse event frequency or establish a causal relationship to product 
exposure using these data.
The following adverse events reported for dogs are listed in decreasing order of reporting 
frequency for fluralaner: Vomiting, lethargy, diarrhea (with and without blood), anorexia, 
pruritis, polydipsia, seizure, allergic reactions (including hives, swelling, erythema), 
dermatitis (including crusts, pustules, rash), tremors and ataxia.
Contact Information: 
For a copy of the Safety Data Sheet (SDS) or to report suspected adverse drug events, 
contact Merck Animal Health at 1-800-224-5318. Additional information can be found at 
www.bravecto.com.
For additional information about adverse drug experience reporting for animal drugs, 
contact FDA at 1-888-FDA-VETS or http://www.fda.gov/AnimalVeterinary/SafetyHealth.
How Supplied: 
Bravecto is available in five strengths for use in dogs (112.5, 250, 500, 1000, and 1400 mg 
fluralaner per chew). Each chew is packaged individually into aluminum foil blister packs 
sealed with a peelable paper backed foil lid stock. Product may be packaged in 1, 2, or 4 
chews per package.
Distributed by: 
Intervet, Inc., (d/b/a Merck Animal Health), Madison, NJ 07940
Fluralaner (active ingred.) Made in Japan. 
Formulated in Austria
Copyright © 2014, 2019 Intervet Inc, a subsidiary of Merck & Company Inc.  
All rights reserved. 
Rev. 04/19 
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(fluralaner topical solution) for Dogs
BRIEF SUMMARY (For full Prescribing Information, see package insert)
Caution: 
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Indications: 
Bravecto kills adult fleas and is indicated for the treatment and prevention of flea infes-
tations (Ctenocephalides felis) and the treatment and control of tick infestations [Ixodes 
scapularis (black-legged tick), Dermacentor variabilis (American dog tick), and Rhipicephalus 
sanguineus (brown dog tick)] for 12 weeks in dogs and puppies 6 months of age and 
older, and weighing 4.4 pounds or greater.
Bravecto is also indicated for the treatment and control of Amblyomma americanum (lone 
star tick) infestations for 8 weeks in dogs and puppies 6 months of age and older, and 
weighing 4.4 pounds or greater.
Contraindications: 
There are no known contraindications for the use of the product.
WARNINGS 
Human Warnings: 
Not for human use. Keep this and all drugs out of the reach of children. Do not contact 
or allow children to contact the application site until dry. Keep the product in 
the original packaging until use in order to prevent children from getting direct access to 
the product. Do not eat, drink or smoke while handling the product. Avoid contact with 
skin and eyes. If contact with eyes occurs, then flush eyes slowly and gently with water. 
Wash hands and contacted skin thoroughly with soap and water immedi-
ately after use of the product.
The product is highly flammable. Keep away from heat, sparks, open flame or other 
sources of ignition.
Precautions: 
For topical use only. Avoid oral ingestion. Fluralaner is a member of the isoxazoline class. 
This class has been associated with neurologic adverse reactions including tremors, 
ataxia, and seizures. Seizures have been reported in dogs receiving isoxazoline class 
drugs, even in dogs without a history of seizures. Use with caution in dogs with a history 
of seizures or neurologic disorders.
Bravecto has not been shown to be effective for 12-weeks duration in puppies less than 
6 months of age. Bravecto is not effective against Amblyomma americanum ticks beyond 8 
weeks after dosing.
Adverse Reactions: 
In a well-controlled U.S. field study, which included a total of 165 households and 321 
treated dogs (221 with fluralaner and 100 with a topical active control), there were no 
serious adverse reactions.
Percentage of Dogs with Adverse Reactions in the Field Study

In the field study, two dogs treated with Bravecto with no prior history of seizures each 
experienced a seizure. One dog had two seizures a day apart about 18 days after its first 
dose. The dog was started on antiepileptic medication and had no additional seizures 
during the study. A second dog had a seizure 76 days after its first dose and 3 days after 
starting fluoxetine for separation anxiety. The fluoxetine was discontinued and the dog 
experienced no additional seizures during the study. One dog treated with Bravecto was 
observed by the owner to be off balance for about 30 minutes five days after its first dose 
and had no similar observations after the second dose. One dog with a history of seizures 
had a seizure the day after the second dose of the active control.
In two well-controlled laboratory dose confirmation studies, one dog developed mild to 
moderate redness, flaking, crusts/scabs and alopecia at the treatment site from Day 1 
through 14 after application of Bravecto on Day 0, and one dog developed self-limiting 
generalized erythema (possible allergic reaction) one day after treatment with Bravecto. 
In a European field study in cats, there were three reports of facial dermatitis in humans 
after close contact with the application site which occurred within 4 days of application.
Contact Information: 
For a copy of the Safety Data Sheet (SDS) or to report suspected adverse drug events, 
contact Merck Animal Health at 1-800-224-5318. Additional information can be found at 
www.bravecto.com.
For additional information about adverse drug experience reporting for animal drugs, 
contact FDA at 1-888-FDA-VETS or http://www.fda.gov/reportanimalae. 
How Supplied: 
Bravecto is available in five strengths for use in dogs (112.5, 250, 500, 1000, and 1400 mg 
fluralaner per tube). Each tube is packaged individually in a pouch. Product may be 
supplied in 1 or 2 tubes per carton.
Distributed by: 
Intervet, Inc., (d/b/a Merck Animal Health), Madison, NJ 07940
Fluralaner (active ingred.) Made in Japan. 
Formulated in USA
Copyright © 2016, 2019 Intervet Inc, a subsidiary of Merck & Company Inc. All rights 
reserved. 
Rev. 04/19 
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(fluralaner topical solution) for Cats
BRIEF SUMMARY (For full Prescribing Information, see package insert)
Caution: 
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Indications: 
Bravecto kills adult fleas and is indicated for the treatment and prevention of flea infesta-
tions (Ctenocephalides felis) and the treatment and control of Ixodes scapularis (black-legged 
tick) infestations for 12 weeks in cats and kittens 6 months of age and older, and weighing 
2.6 pounds or greater.
Bravecto is also indicated for the treatment and control of Dermacentor variabilis (American 
dog tick) infestations for 8 weeks in cats and kittens 6 months of age and older and 
weighing 2.6 pounds or greater.
Contraindications: 
There are no known contraindications for the use of the product.
WARNINGS 
Human Warnings: 
Not for human use. Keep this and all drugs out of the reach of children. Do not contact 
or allow children to contact the application site until dry. Keep the product in 
the original packaging until use in order to prevent children from getting direct access to 
the product. Do not eat, drink or smoke while handling the product. Avoid contact with 
skin and eyes. If contact with eyes occurs, then flush eyes slowly and gently with water. 
Wash hands and contacted skin thoroughly with soap and water immedi-
ately after use of the product.
The product is highly flammable. Keep away from heat, sparks, open flame or other 
sources of ignition.
Precautions: 
For topical use only. Avoid oral ingestion. Fluralaner 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 
isooxazoline class drugs, even in cats without a history of neurologic disorders. Use with 
caution in cats with a history of neurologic disorders.
Bravecto has not been shown to be effective for 12-weeks duration in kittens less than 6 
months of age. Bravecto is not effective against Dermacentor variabilis ticks beyond 8 weeks 
after dosing.
The safety of Bravecto has not been established in breeding, pregnant and lactating cats.
The effectiveness of Bravecto after bathing or water immersion has not been evaluated.
Adverse Reactions: 
In a well-controlled U.S. field study, which included a total of 161 households and 311 
treated cats (224 with fluralaner and 87 with a topical active control), there were no 
serious adverse reactions.
Percentage of Cats with Adverse Reactions (AR) in the Field Study

In the field study, two cats treated with fluralaner topical solution experienced ataxia. One 
cat became ataxic with a right head tilt 34 days after the first dose. The cat improved within 
one week of starting antibiotics. The ataxia and right head tilt, along with lateral recum-
bency, reoccurred 82 days after administration of the first dose. The cat recovered with 
antibiotics and was redosed with fluralaner topical solution 92 days after administration of 
the first dose, with no further abnormalities during the study. A second cat became ataxic 
15 days after receiving its first dose and recovered the next day. The cat was redosed with 
fluralaner topical solution 82 days after administration of the first dose, with no further 
abnormalities during the study.
In a European field study, two cats from the same household experienced tremors, 
lethargy, and anorexia within one day of administration. The signs resolved in both cats 
within 48-72 hours.
In a European field study, there were three reports of facial dermatitis in humans after 
close contact with the application site which occurred within 4 days of application.
Contact Information: 
For a copy of the Safety Data Sheet (SDS) or to report suspected adverse drug events, 
contact Merck Animal Health at 1-800-224-5318. Additional information can be found at 
www.bravecto.com.
For additional information about adverse drug experience reporting for animal drugs, 
contact FDA at 1-888-FDA-VETS or http://www.fda.gov/reportanimalae. 
How Supplied: 
Bravecto is available in three strengths for use in cats (112.5, 250, and 500 mg fluralaner 
per tube). Each tube is packaged individually in a pouch. Product may be supplied in 1 or 
2 tubes per carton.
Distributed by: 
Intervet Inc (d/b/a Merck Animal Health), Madison, NJ 07940
Fluralaner (active ingred.) Made in Japan. 
Formulated in USA 
Copyright © 2016, 2019 Intervet Inc, a subsidiary of Merck & Company Inc. All rights 
reserved
Rev. 04/19 
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Adverse 
Reaction

(AR)

Bravecto Group: Percent 
of Dogs with the AR 
During the 182-Day 
Study (n=224 dogs)

Active Control Group: 
Percent of Dogs with 
the AR During the 84-
Day Study  (n=70 dogs)

Vomiting 7.1 14.3

Decreased Appetite 6.7 0.0

Diarrhea 4.9 2.9

Lethargy 5.4 7.1

Polydipsia 1.8 4.3

Flatulence 1.3 0.0

Adverse 
Reaction

(AR)

Bravecto Group: Percent 
of Dogs with the AR 
During the 105-Day 
Study (n=221 dogs)

Control Group: Percent 
of Dogs with the AR 
During the 84-Day 
Study  (n=100 dogs)

Vomiting 6.3% 6.0%

Alopecia 4.1% 2.0%

Diarrhea 2.7% 11.0%

Lethargy 2.7% 2.0%

Decreased Appetite 1.4% 0.0%

Moist Dermatitis/Rash 0.9% 0.0%

Approved by FDA under NADA # 141-426 Approved by FDA under NADA # 141-459 Approved by FDA under NADA # 141-459

  Adverse  
Reaction  

(AR)

Bravecto Group: Percent 
of Cats with the AR 
During the 105-Day 
Study (n=224 cats)

Control Group: Percent 
of Cats with the AR 
During the 84-Day 
Study  (n=87 cats)

Vomiting 7.6% 6.9%

Pruritus 5.4% 11.5%

Diarrhea 4.9% 1.1%

Alopecia 4.9% 4.6%

Decreased Appetite 3.6% 0.0%

Lethargy 3.1% 2.3%

Scabs/Ulcerated Lesions 2.2% 3.4%
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answer properly. That list should 
include all your formal marketing 
programs (Facebook ads, Google 
search results, newsletter, etc) as well 
as things such as “recommended by 
a friend or colleague” or “noticed 
the practice when I drove by.” If the 
clients don’t fill this out when they 
complete the new client worksheet, 
the front desk team should be trained 
to ask for the information. Remember 
that it is the management team’s job 
to make sure the front desk staff have 
the time to do this with every client. 
The data then must be collected and 
reviewed regularly. The data may not 
be perfect. For example, clients may 
have driven by, looked up the practice 
online, and then received a recom-
mendation from a work colleague 
before making the decision to come 
to your practice. However, it does 
give you a decent idea of what is 
working and what is not.

There are also a lot of data that can 
be collected from your digital efforts, 
such as how many individuals:

 • downloaded something
 • clicked a button
 • followed a link
 • shared something
 • liked something

The downside of analyzing digital 
data, however, is that just because 
hundreds have viewed your Facebook 
page, it doesn’t mean they plan to visit 
the practice. What if 99% of those 
page visitors live 1000 miles away? 
Analyzing the meaning of these data 
can be very difficult. Make sure your 
marketing service provider can help 
you collect the right data and knows 
how to interpret it. How many have 
actually become clients?

Ideally, you’d also like to compare 
the cost of acquisition between 
various programs, whether you are 
using a digital campaign or a more 

traditional marketing program. For 
example, let’s say you participated 
in a community pet fair and handed 
out flyers offering a free exam for 
new clients. There was no rental cost 
for the booth and you already had 
the things you brought to decorate 
it. Printing the flyers was $100, and 
you incurred $200 in staff compensa-
tion costs for the team members who 
manned the booth that day. Over 
the next 2 months, 14 new clients 
visited the practice, received their 
complimentary exam, and spent $25 
to $150 each.

What was the customer acquisi-
tion cost?
Total cost of marketing program 
= $100 + $200 = $21.43 per client
Total new clients: 14

We don’t include the lost cost of 
the exam in this calculation because 
the practice doesn’t actually pay out 
any cash for those exams; it simply 
doesn’t bring in the exam revenue. 
The only exception to this might be 
if you have doctors on production 
pay and you give them some amount 
when they see these free exams. 
Some practices do and some don’t. If 
you do, you can include that cost in 
the calculation.  

Is this a reasonable CAC? We don’t 
have good benchmarks for CAC in 
veterinary medicine. The numbers 
quoted in business articles in other 
industries are all over the board and 
not really applicable to our field. The 
best way to make this determina-
tion is to compare the CAC of your 
practice’s various marketing activi-
ties, taking into account the number 
of clients generated by the program 
and the estimated lifetime value of 
the client. You may have a program 
where the CAC is $5 per client, but if 
you only get 2 clients from it in a year, 

is that worth your time and 
effort compared with another 
program where the CAC is 
$50 per client but it generates 
150 clients?

Determining whether the 
practice is spending the right 
amount of money on the right 
activities has both subjective 
and objective components, and 
although the analysis may not be 
perfect, it will give you informa-
tion you need to make better 
marketing decisions. Remember 

that retaining clients is generally more 
beneficial than bringing in new ones, 
so if your practice isn’t doing a good 
job of that, focus first on figuring out 
why and fixing those problems. 

Karen E. Felsted, DVM, MS, CPA, 
CVPM, CVA, is the founder and 
president of PantheraT, a veterinary 
management consulting firm.
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Determining whether the practice is 
spending the right amount of money on 
the right activities has both subjective 
and objective components. 

—Karen E. Felsted, DVM, MS, CPA, CVPM, CVA



86  |  December 2021  |  dvm360.com

VETTED™ | Practice operations

The benefits of the ABCD  
classification system for heart disease
The importance of making diagnoses in the preclinical phase of  
heart disease, plus the advantages of the classification system.
By Julia Burke, Assistant Editor

Although veterinarians are 
often skilled at diagnosing 
clinical heart failure in pets, 

it is critical they are skilled at diag-
nosing preclinical heart disease as 
well, according to Amara Estrada, 
DVM, DACVIM (Cardiology), 
professor of cardiology at the 
University of Florida. This proactive 
approach positively impacts patients 
by enhancing their quality of life 
and ultimately helping to delay the 
disease's development.

At the 2021 New York Vet Show in 
New York, New York, Estrada shared 
the various benefits of the “ABCD” 
classification system and outlined 
each stage.

The ABCD  
classification system
Although the first several stages 
(A-B2) consist of preclinical heart 
disease and are when it is key to step 
in and take initiative, the final 2 stages 
(C-D) include the clinical phases of 
heart failure.

Stage A
During this first stage, the pet appears 
healthy and there is no structural 
disease, but they are at high risk for 

developing heart disease because of 
their breed—some at-risk dog and 
cat breeds Estrada noted include 
Doberman pinschers, Cavalier King 
Charles spaniels, and Maine coons.

“Stage A—this is pets that have 
nothing wrong with them, you don’t 
find anything on the physical exam, 
but they’re kind of the poster child for 
heart disease in the veterinary world,” 
she explained.

There are genetic tests available 
for heart disease that allow pets to 
be tested as early as in puppyhood, 
which Estrada said is a great time to 
begin. Although this will likely not 
change the course of the disease, you 
can confirm whether mutations are 
present and establish with the owner 
that earlier screenings are advised for 
their predisposed pet.

Stages B1 and B2
Stage B1 is classified by asymp-
tomatic disease with no to minimal 
remodeling present, yet something 
abnormal appears on the physical 
exam, which then should prompt 
you to stage the disease, according 
to Estrada.

“The reason I have to stage it is I’m 
trying to decide: Is [the dog] very, 

very early in the course of his disease 
where [it’s] a B1 and [it] doesn’t 
have any structural remodeling, or 
is [the dog] at the phase where he’s 
a B2 and I now have clinical trial 
evidence that tells me if I start to 
treat X at this stage B2, I will make 
an extreme difference in that dog’s 
long-term survival and quality of life,” 
she emphasized.

Meanwhile in the B2 stage, the 
disease is asymptomatic as well. 
However it is established that signifi-
cant remodeling is apparent, so the 
pet is ready for therapy.

“B2s—these are the dogs or cats, 
where you heard something on your 
physical exam, you now looked at 
some kind of imaging modality and 
found that there is structural remod-
eling, so you are going to classify that 
patient and he is ready for therapy,” 
Estrada said.

Stage C
Stage C is when the clinical signs 
of heart disease the pet has been 
screening for begin to appear, so 
specific therapy and follow-up are 
now required.

Some shared clinical signs of heart 
disease in dogs and cats include1-3:

 • Weakness/collapse
 • Lethargy
 • Increased respiratory rate 

and effort

 • Coughing
 • Abdominal swelling

Stage D
According to Estrada, the main 
priority of this last stage is to best 
retain the pet’s quality of life and 
discuss end-of-life care consider-
ations with the pet parent. Symptom-
specific therapy and follow-up are 
required as well.

“Stage D is where I kind of shift my 
brain and I’m no longer just thinking 
about heart failure. I’m thinking about 
quality of life…those are those pets 
that are refractory to standard treat-
ment, they’re requiring frequent visits 
to the hospital…but my brain starts 
to switch to quality of life and hospice 
care,” she explained. 
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The benefits of the ABCD classification system

Classifying each stage of heart disease in pets helps with the following:
 • Development of screening programs for at-risk breeds
 • Implementation of an intervention that decreases the diseases’ risk of 

development or progression
 • Early identification of asymptomatic patients
 • Quicker, more confident identification of symptomatic patients
 • Communication among veterinarians and with clients as you gain an 

understanding of where in the timeline the patient is
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The integration of endocrinology and 
critical illness has generated important 
new insights into the complex and 

constantly changing endocrine environment 
accompanying severe illness. These studies 
have uncovered endocrine biomarkers of 
disease severity and harbingers of incipient 
recovery. Studies performed 60 years ago 
on adrenalectomized dogs demonstrated 
that the adrenal response to shock and 
critical illness was essential for survival1. 
Moreover, nonthyroidal illness (NTI) in dogs 
is a well-known cause of euthyroid sick 
syndrome and the effects of severe illness 
on lowering thyroid hormones have been 
well-described2.

CASE STUDY
Amber is a 2-year-old Yorkshire terrier 
that was referred to our hospital on the 
October 29, 2021 with marked anemia 
(HCT = 0.07 l/l) and severe icterus, with 
a history of weakness and recent onset 
vomiting. At admission, basal serum cortisol 
and TT4 concentrations were 436 nmol/l (RI 
27-200); 16 ug/dl (RI 1-7) and <6.4 nmol/l (RI 
15-45); 0.5 ug/dl (RI 1.2-3.5) respectively. 
Lipase DGGR concentrations were 1880 U/L 
(RI 24 - 108). Amber was diagnosed with 
acute intravascular hemolytic anemia and 
presumed secondary pancreatitis. A packed 
red blood cell transfusion was administered 
and she was managed symptomatically. 

Now, let’s turn to the scientific studies and 
return to the case later.

SCIENTIFIC STUDIES  
Two different, comparatively homogenous 
models of acute critical illness and sepsis, 
virulent canine babesiosis and canine 
parvoviral diarrhoea, have been studied by 
the author. In dogs with babesiosis, median 
basal cortisol concentration at admission 
was significantly higher in nonsurvivors 
than survivors; 482 nmol/L (IQR 456-562); 
17.5 ug/dl (16.5-20.4) vs. 115 nmol/L 
(IQR 64-208); 4.2 ug/dl (2.3-7.5)3. Basal 
plasma ACTH concentrations were also 
significantly higher in nonsurvivors than 

Repurposing common endocrine tests 
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survivors. Moreover, basal TT4 and fT4 
were significantly lower in nonsurvivors 
than survivors, yet TSH concentrations were 
similarly low in both groups.

Similarly, in dogs with parvoviral 
diarrhoea, median basal cortisol 
concentrations on days 1, 2 and 3 were 
significantly higher in nonsurvivors than 
survivors4. This finding was confirmed 
in a follow-up study on a different group 
of dogs with parvoviral diarrhoea in 
which these puppies also demonstrated 
significantly lower TT4 and fT4 in 
nonsurvivors than survivors on all 3 
days5. Interestingly, endogenous TSH 
concentrations were higher in nonsurvivors 
on days 1 and 2, before decreasing to below 
the limit of detection in the nonsurvivors as 
critical illness progressed. TT4 and fT4 are 
thus more sensitive than TSH in predicting 
mortality, since they decrease earlier 
than TSH in canine critical illness. A study 
conducted in a mixed population of sick dogs 
also found significantly lower TT4, fT4 and 
T3 in dogs that died compared to dogs that 
made a full recovery6. 

In dogs with induced pneumonia, the most 
severely affected dogs also demonstrated 
the highest cortisol concentrations and 
adrenal function changed over time7. 
Experimental models provide the most 
uniform population to study, both in 
terms of the type and the time of onset 
of disease. The return of function of the 
pituitary-adrenal axis — basal cortisol 
secretion, stimulated cortisol secretion 
and the ability of dexamethasone to 
suppress cortisol secretion — was seen 
in the survivors. However, neither a single 
type of assessment of cortisol secretion 
nor at a single point in time will be able to 
determine all that is needed to be known in 
a patient.

Lately, there has been a plethora of 
studies in canine and feline patients that 
sought to confirm these earlier findings. In 
28 parvo puppies, the negative association 
of TT4 and fT4 with survival was confirmed. 
In addition, those puppies with systemic 
inflammatory response syndrome (SIRS) had 
significantly lower TT4 and fT4 than puppies 
without SIRS8. Similarly, another study 
showed that NTI was frequent in dogs with 
SIRS and was associated with sepsis and 
higher disease severity9. Moreover, 210 dogs 
that presented with recent road traffic 
accidents had significantly higher adrenal 

activity as measured by urine cortisol-
creatinine ratio (UCCR) and significantly 
lower TT4 and fT4 than a cohort with other 
less traumatic disease processes10. Even in 
sick cats it was convincingly demonstrated 
that non-survivors had lower TT4, TT3 and 
TSH than survivors11. 

CASE STUDY (continued)
On day 2 of hospitalization, Amber’s HCT 
rose to 0.17 l/l, but she was still very 
depressed, nauseous and anorexic. Baseline 
serum cortisol concentrations had reduced 
to 138 nmol/l (5ug/dl), whilst serum TT4 
had risen to 8 nmol/l (1.4 ug/dl). Given 
her favorable endocrine response, among 
other parameters, treatment was continued 
and Amber’s demeanour showed gradual 
improvement. On day 3, Amber started 
eating voluntarily. On day 4, her serum 
cortisol concentration was still within 
normal range at 155 nmol/l, whilst her TT4 
had also risen into the normal range to 
18 nmol/l. Amber was discharged later that 
same day. Follow up phone call indicated 
that Amber made a full recovery.

CONCLUSION
Some evidence shows that critically ill dogs 
with the most severe acute illness have 
the highest concentrations of the pituitary-
adrenal-axis hormones ACTH and cortisol, 
providing substrates for survival and 
protecting the host against the deleterious 
pro-inflammatory effects of the immune 
system. In contrast, the pituitary-thyroid 
axis hormones are markedly suppressed 
in very sick patients, with the putative 
beneficial effect of inactivating anabolic 
pathways. In addition, tracking of these 
endocrine trajectories may provide the 
clinician with prognostic information. At 
present, there is no solid pathophysiological 
basis for intervention with thyroid hormone 

in this acute phase of critical illness. In 
fact, both thyroxine and growth hormone 
supplementation in critical illness have led 
to unexpectedly higher mortality12,13. 

Consequently, we need large prospective, 
longitudinal studies, containing enough 
cases with adverse outcomes, so that 
multivariate analysis and artificial 
intelligence can potentially be harnessed 
to identify the combined value of various 
hormone parameters in the prediction 
of mortality. In addition, the role of 
inflammatory cytokines as mediators of the 
processes warrants investigation. Lastly, 
transcriptomic data on glucocorticoid and 
mineralocorticoid receptor function might 
aid in identifying patients that would benefit 
from replacement therapy. ■
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These studies have uncovered 
endocrine biomarkers of 
disease severity and harbingers 
of incipient recovery.

ZOM-21-DVD0635.indd   All PagesZOM-21-DVD0635.indd   All Pages 11/15/21   9:42 AM11/15/21   9:42 AM



Sponsored content Sponsored content

The integration of endocrinology and 
critical illness has generated important 
new insights into the complex and 

constantly changing endocrine environment 
accompanying severe illness. These studies 
have uncovered endocrine biomarkers of 
disease severity and harbingers of incipient 
recovery. Studies performed 60 years ago 
on adrenalectomized dogs demonstrated 
that the adrenal response to shock and 
critical illness was essential for survival1. 
Moreover, nonthyroidal illness (NTI) in dogs 
is a well-known cause of euthyroid sick 
syndrome and the effects of severe illness 
on lowering thyroid hormones have been 
well-described2.

CASE STUDY
Amber is a 2-year-old Yorkshire terrier 
that was referred to our hospital on the 
October 29, 2021 with marked anemia 
(HCT = 0.07 l/l) and severe icterus, with 
a history of weakness and recent onset 
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and TT4 concentrations were 436 nmol/l (RI 
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acute intravascular hemolytic anemia and 
presumed secondary pancreatitis. A packed 
red blood cell transfusion was administered 
and she was managed symptomatically. 

Now, let’s turn to the scientific studies and 
return to the case later.

SCIENTIFIC STUDIES  
Two different, comparatively homogenous 
models of acute critical illness and sepsis, 
virulent canine babesiosis and canine 
parvoviral diarrhoea, have been studied by 
the author. In dogs with babesiosis, median 
basal cortisol concentration at admission 
was significantly higher in nonsurvivors 
than survivors; 482 nmol/L (IQR 456-562); 
17.5 ug/dl (16.5-20.4) vs. 115 nmol/L 
(IQR 64-208); 4.2 ug/dl (2.3-7.5)3. Basal 
plasma ACTH concentrations were also 
significantly higher in nonsurvivors than 
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survivors. Moreover, basal TT4 and fT4 
were significantly lower in nonsurvivors 
than survivors, yet TSH concentrations were 
similarly low in both groups.

Similarly, in dogs with parvoviral 
diarrhoea, median basal cortisol 
concentrations on days 1, 2 and 3 were 
significantly higher in nonsurvivors than 
survivors4. This finding was confirmed 
in a follow-up study on a different group 
of dogs with parvoviral diarrhoea in 
which these puppies also demonstrated 
significantly lower TT4 and fT4 in 
nonsurvivors than survivors on all 3 
days5. Interestingly, endogenous TSH 
concentrations were higher in nonsurvivors 
on days 1 and 2, before decreasing to below 
the limit of detection in the nonsurvivors as 
critical illness progressed. TT4 and fT4 are 
thus more sensitive than TSH in predicting 
mortality, since they decrease earlier 
than TSH in canine critical illness. A study 
conducted in a mixed population of sick dogs 
also found significantly lower TT4, fT4 and 
T3 in dogs that died compared to dogs that 
made a full recovery6. 

In dogs with induced pneumonia, the most 
severely affected dogs also demonstrated 
the highest cortisol concentrations and 
adrenal function changed over time7. 
Experimental models provide the most 
uniform population to study, both in 
terms of the type and the time of onset 
of disease. The return of function of the 
pituitary-adrenal axis — basal cortisol 
secretion, stimulated cortisol secretion 
and the ability of dexamethasone to 
suppress cortisol secretion — was seen 
in the survivors. However, neither a single 
type of assessment of cortisol secretion 
nor at a single point in time will be able to 
determine all that is needed to be known in 
a patient.

Lately, there has been a plethora of 
studies in canine and feline patients that 
sought to confirm these earlier findings. In 
28 parvo puppies, the negative association 
of TT4 and fT4 with survival was confirmed. 
In addition, those puppies with systemic 
inflammatory response syndrome (SIRS) had 
significantly lower TT4 and fT4 than puppies 
without SIRS8. Similarly, another study 
showed that NTI was frequent in dogs with 
SIRS and was associated with sepsis and 
higher disease severity9. Moreover, 210 dogs 
that presented with recent road traffic 
accidents had significantly higher adrenal 

activity as measured by urine cortisol-
creatinine ratio (UCCR) and significantly 
lower TT4 and fT4 than a cohort with other 
less traumatic disease processes10. Even in 
sick cats it was convincingly demonstrated 
that non-survivors had lower TT4, TT3 and 
TSH than survivors11. 

CASE STUDY (continued)
On day 2 of hospitalization, Amber’s HCT 
rose to 0.17 l/l, but she was still very 
depressed, nauseous and anorexic. Baseline 
serum cortisol concentrations had reduced 
to 138 nmol/l (5ug/dl), whilst serum TT4 
had risen to 8 nmol/l (1.4 ug/dl). Given 
her favorable endocrine response, among 
other parameters, treatment was continued 
and Amber’s demeanour showed gradual 
improvement. On day 3, Amber started 
eating voluntarily. On day 4, her serum 
cortisol concentration was still within 
normal range at 155 nmol/l, whilst her TT4 
had also risen into the normal range to 
18 nmol/l. Amber was discharged later that 
same day. Follow up phone call indicated 
that Amber made a full recovery.

CONCLUSION
Some evidence shows that critically ill dogs 
with the most severe acute illness have 
the highest concentrations of the pituitary-
adrenal-axis hormones ACTH and cortisol, 
providing substrates for survival and 
protecting the host against the deleterious 
pro-inflammatory effects of the immune 
system. In contrast, the pituitary-thyroid 
axis hormones are markedly suppressed 
in very sick patients, with the putative 
beneficial effect of inactivating anabolic 
pathways. In addition, tracking of these 
endocrine trajectories may provide the 
clinician with prognostic information. At 
present, there is no solid pathophysiological 
basis for intervention with thyroid hormone 

in this acute phase of critical illness. In 
fact, both thyroxine and growth hormone 
supplementation in critical illness have led 
to unexpectedly higher mortality12,13. 

Consequently, we need large prospective, 
longitudinal studies, containing enough 
cases with adverse outcomes, so that 
multivariate analysis and artificial 
intelligence can potentially be harnessed 
to identify the combined value of various 
hormone parameters in the prediction 
of mortality. In addition, the role of 
inflammatory cytokines as mediators of the 
processes warrants investigation. Lastly, 
transcriptomic data on glucocorticoid and 
mineralocorticoid receptor function might 
aid in identifying patients that would benefit 
from replacement therapy. ■
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CLIENT EDUCATION

The holidays bring great joy and precious 
time spent with loved ones including 
family, friends, and beloved companion 

animals. However, this season is also noto-
rious for bringing a surge of calls to the clinic 
regarding pets harmed by festive items. Here is a 
list of some of the most common hazards clients 
should be aware of during the holidays. 

Decoration hazards
Although ornate decor around the home makes 
it appear cozy and cheerful, ensure clients keep 
these items out of reach because they can be 
dangerous to pets: 

 • Christmas trees and water additives: Trees 
can fall over if pets attempt to climb them 
or play with the decorations. The American 
Veterinary Medical Association1 (AVMA) 
advises tying trees to the ceiling or a door-
frame using fishing line. Plus, they suggest not 
adding aspirin, sugar, or anything to the tree’s 
water that can cause stomach upset for pets.   

 • Appealing decorations: Items to keep out of 
reach include tinsel, ornaments, potpourris 
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Educating clients  
about common  
holiday hazards 
Here are some festive items that may 
pose threats to pets that clients should be 
mindful of this holiday season. 

and more. Pets may eat 
tinsel out of curiosity, 

which can cause intestinal 
blockages. Broken orna-

ments may cause injuries 
and, if ingested, could cause 

intestinal blockage or toxicity. 
Homemade ornaments, especially 

those made from salt dough or other 

food-based materials, could be enticing and 
pose a threat. Liquid potpourris contain essen-
tial oils and cationic detergents that may harm 
a pet’s skin, eyes, and mouth; solid potpourris 
can cause complications if consumed. 

 • Candles and electric lights: Lights can cause 
burns or injuries if a pet chews the cord. The 
AVMA1 recommends never leaving pets alone 
in a room with a burning candle because this 
can cause a fire.

 • Festive flowers and plants: Tell clients 
to familiarize themselves with plants that 
are harmful or poisonous to pets such as 
amaryllis, mistletoe, balsam, pine, cedar, and 
holly. They can see the American Society 
for the Prevention of Cruelty to Animals’ 
(ASPCA) lists of plants toxic to dogs and 
cats at the following links: www.aspca.org/
pet-care/animal-poison-control/dogs-plant-
list and https://www.aspca.org/pet-care/
animal-poison-control/cats-plant-list 

Food hazards
The holidays are often associated with a plethora 
of home-cooked meals, sweets, and treats. 
Discover the foods of the season that may pose 
threats to pets: 

 • Chocolate and baked goods: It is a given that 
chocolate should be off-limits to pets, but it 
is important clients be more mindful of this 
because this delicacy is more prevalent around 
the house during the holidays. Desserts should 
be out of reach as well, because they are often 
too rich for pets, which can cause stomach 
upset, and they often contain xylitol—an arti-
ficial sweetener—that has been found to cause 
liver failure and even death in dogs.2 

 • Fat trimmings and bones: Fat trimmings 
from meat (cooked or uncooked) can cause 
pancreatitis. Clients should know that 
although dogs are known to enjoy bones, they 
can cause choking or can splinter, causing 

digestive complications. 
  Yeast dough:› This can 

cause painful gas and 
possibly dangerous 

bloating.
  Other toxic 
foods: For 
more toxic 
foods clients 

may be cooking 
this season, direct 

them to the ASPCA’s 
entire list of foods toxic 

to pets: www.aspca.org/pet-care/animal-
poison-control/people-foods-avoid-
feeding-your-pets

Takeaways
You can advise clients of these 
common holiday hazards by 
posting signs around the clinic, 
making printouts, or educating them over 
the phone or in person. It will make a significant 
difference that their furry companions stay safe 
during the most wonderful time of the year.  
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Prepare for an incident
According to the American Veterinary 
Medical Association,1 it is important 
clients are prepared before an incident 
involving toxins or hazards occurs by doing 
the following:  
• Knowing the route to their 24/7 

emergency veterinary clinic 
• Keeping these numbers in an 

easily accessible location in case 
of emergency: 

 ‒ Their veterinary clinic’s phone number
 ‒ Their 24/7 emergency clinic’s phone 
number

 ‒ The ASPCA Poison Control Hotline 
number (1-888-426-4435) 
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CONTINUING EDUCATION PROGRAM INSTRUCTIONS 
Veterinary Cannabis Therapeutics: A Review

Robert J. Silver DVM, MS

Description: 
Veterinary Cannabis Therapeutics:  
A Review explains how the constituents 
of the cannabis plant signal the 
endogenous system present in all 
mammals and many invertebrates 
to support the health of 3 veterinary 
species: dogs, cats, and horses. Existing 
endogenous membrane receptor 
systems in these veterinary species 
are described that interface with both 
endogenous and plant-based ligands. 
These receptor systems include the 
G-protein coupled receptors, including 
both orphan receptors and cannabinoid 
receptors, the ligand-gated ion 
channels, 5-HT receptors, glycine 
receptors, adenosine uptake receptors, 
and the peroxisome proliferators-
activated receptors. Safety studies 
in dogs, cats, and horses, as well as 
pharmacokinetic studies of CBD are 
discussed in detail, as well as the few 
published efficacy studies supporting 
the use of CBD for osteoarthritis 
and refractory epilepsy. The author 
discusses the importance of assessing 
the purity and potency of commercially 
available CBD products through 
independent third-party analyses. 
Dosing strategies that potentially 
include the use of THC conclude 
this review.

Learn how CBD works in the 
body through its interaction with 
the endocannabinoid system.

 • Understand how to select a product 
that is contamination free and meets 
label claims through examination of 
the independent analysis.

 • Apply CBD dosing and administration 
strategies that can be applied in 
student’s veterinary practice tomorrow.
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Medical
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Article with online test available anytime.
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The use of cannabis for animal species is an 
area of growing interest, largely due to the 
therapeutic benefits being observed for 

humans and animals in the era of cannabis legal-
ization. The close relationship that humans have 
with their pets and other veterinary species has led 
to renewed interest in the possibility and promise 
of cannabis to treat similar health issues in the 
animal community.

Cannabis sativa—more popularly known as 
hemp, marijuana, Mary Jane, pot, weed, ganja, 
bhang,   reefer, dope, grass, or cannabis—has been 
a part of human history since before the written 
word. Archeological and anthropological evidence 
supports the fact that cannabis was cultivated by 
humans  since the beginnings of agriculture more 
than 10,000 years ago. 

Veterinary medicine has not yet seen the same 
advances as human medicine for objective, nonbi-
ased scientific evidence for the use of medical 
cannabis in veterinary species. This is due, in part, 
to the fact that the legalization statutes, state by 
state, do not provide similar legal privileges for 
veterinarians and their animal patients as physi-
cians have for recommending cannabis for their 
human patients. With passage of the Farm Bill of 
2014, H.R.2642, the cultivation and commercial-
ization of hemp began on a state-by-state basis. 
The passage of the Agricultural Improvement Act 
(2018), HR 2,1 and the Hemp Farming Act (2018), 
HR 5485.2 removed the Controlled Substance 
Act (CSA) Schedule I categorization of the resin 
derivatives of the hemp plant, opening the door 
to increased investigation with controlled studies 
into the benefits and potential risks of veterinary 
cannabis therapeutics.

However, even with the removal of the CSA 
scheduling of hemp resins, veterinarians are 
still in a difficult place. Many state veterinary 
medical boards have admonished their veterinary 
members to not even discuss the use of hemp 
extracts, such as the popular cannabidiol (CBD), 
much less actually dispense this nonintoxicating 
extract of the legal hemp plant. By federal law, 

hemp is defined as the C sativa plant that produces 
less than 0.3% tetrahydrocannabinol (THC) on 
a dry matter basis at the time of harvest. The 
use of THC-dominant cannabis, which is called 
“marijuana” or just “cannabis,” remains a Drug 
Enforcement Agency Schedule I substance. Its 
use is only permitted in states that have passed 
legislation allowing this federally illegal plant to be 
recommended by physicians who are certified in 
that state as medical marijuana physicians.3 State 
legislatures in 3 states—Nevada, California, and 
Michigan—have recently passed laws that allow 
veterinarians to discuss CBD with their clients, and 
potentially to dispense CBD. Whether veterinarians 
can gain the same privileges that health care physi-
cians have for recommending medical marijuana to 
their patients remains to be seen. Pet owners and 
veterinarians need to work within their state legis-
latures to introduce legislation similar to or more 
expansive than that in these three states. Hopefully 
this trend will extend to all states offering medical 
cannabis legislation.

C SATIVA: THE PHYTOCHEMICAL 
CONSTITUENTS OF A COMPLEX PLANT
There are many plant constituents of medicinal 
value in cannabis. Of most interest are the 

phytocannabinoids, which consist of more than 
100 terpenophilic compounds4 and are found 
mainly in cannabis but have recently been described 
in several other plants in the family Linaceae 
(flax)4, Echinacea in the family Asteraceae,5 and in 
the genus Helichrysum.6 Other phytoconstituents 
such as terpenes, terpenoids, and flavonoids also 
contribute to the medicinal profile of cannabis. 
(Table 17)

Phytocannabinoids exist in the plant as carbox-
ylic acids; in that form, they are nonintoxicating. 
The acidic form is converted to neutral molecular 
analogs by light, heat, and combustion.5 The 
phytocannabinoid that has received the most atten-
tion in this plant is Δ-9 THC, which provides the 
recreational and some of the medicinal qualities of 
cannabis. The presence of THC has resulted in the 
value, notoriety, and illegality of cannabis. The other 
phytocannabinoids, which are divided into multiple 
classes based on chemical structure, are not intoxi-
cating but possess most of the medicinal properties 
of this plant.

Terpenes and terpenoids are equally important 
phytoconstituents of cannabis. These organic 
compounds are produced by a variety of plants 
and are thought to serve a protective function for 
these plants. They are a significant component in 

TABLE 1. Bioactivity of the Major and Minor Cannabinoids7 

Δ-9 Tetrahydrocannabinol  
(Δ-9 THC)

Analgesic (reduces pain), anti-inflammatory, antioxidant, 
bronchodilatory, anti-itch, and muscle relaxant properties; 
improves symptoms of AD; benefits duodenal ulcers and 
cholestatic jaundice.

Δ-9 Tetrahydrocannabinolic 
acid (Δ- 9 THCA)

THCA is the acidic or carboxylated form of THC. It is the 
predominant cannabinoid in THC-dominant strains. It is not 
intoxicating until activated or decarboxylated, smoked or cooked 
at temperatures greater than 245 °F. Also has medicinal benefits, 
some similar to and some different from THC.

Δ-9 Tetrahydrocannabivarin 
(Δ-9 THCV)

Anti-inflammatory, antioxidant, anticonvulsant, analgesic 
properties neuroprotective in model of PD in one study; improves 
glucose tolerance and insulin sensitivity in vivo.

Δ-8 Tetrahydrocannabinol 
(Δ-8 THC)

Stable in air; much less intoxicating than Δ-9 THC. At low doses 
(0.001 mg/kg po), Δ-8 THC was found to induce appetite 
stimulation without intoxicating effects.

Δ-8 Tetrahydrocannabinolic 
acid (Δ- 8 THCA)

THCA is the carboxylated (acidic) form of Δ-8 THC.

Cannabidiol (CBD) Antianxiety, anticonvulsant, PD, Huntington disease, psychosis, 
MS, AD; cytotoxic for breast cancer; effective against MRSA; 
reduces oily skin; used in treatment of addiction.

Cannabidiolic acid (CBDA) CBDA is the carboxylated (acidic) form of CBD. It has medicinal 
properties that can be stronger than its neutral form (CBD). Very 
strong anti-inflammatory properties; better absorbed orally and 
topically than CBD.

Cannabichromene (CBC) Anti-inflammatory, analgesic, antifungal, antidepressant properties.

Cannabigerol (CBG) Antifungal, GABA uptake inhibitor (calming), antidepressant, 
analgesic, anti-inflammatory properties; reduces scales in 
psoriasis; effective against MRSA.

Cannabidivarin (CBDV) CBDV has anticonvulsant properties.

Cannabinol (CBN) Sedative; effective against MRSA; helps with burns; reduces 
scales in psoriasis; helps with breast cancer. May be a degradation 
product of THC.

AD, Alzheimer Disease; GABA, Y-aminobutyric acid; MRSA, methicillin-resistant Staphylococcus aureus; MS, multiple sclerosis; PD, 
Parkinson disease; po, orally. 
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plantessential oils. These molecules are responsible 
for the characteristic aroma of cannabis; because 
they, like cannabinoids, are lipophilic, they also 
cross the blood–brain barrier and contribute to 
the medicinal benefits of cannabis. Their activity is 
synergistic with that of the phytocannabinoids.

The US Food and Drug Administration (FDA) 
considers terpenes and terpenoids to be generally 
recognized as safe; they are flavor and fragrance 
components common to human and pet diets. 
Cannabinoids, terpenes, and terpenoids are 
all produced in the same glandular structure 
on the cannabis plant, the trichome, from the 
same chemical precursor, geranyl pyrophos-
phate. Hops (Humulus lupulus) is a member of 
the same Cannabaceae family as cannabis, and 
it shares many of the same terpenes and terpe-
noids, such as β-myrcene, β-pinene, humulone, 
and β-caryophyllene. Cannabinoids are virtually 
odorless, emitting only a slight pitch-pine scent.

Flavonoids provide additional anti-inflammatory 
and antioxidant properties to cannabis. Twenty-
nine flavonoids have been identified in cannabis 
in 3 different categories: (1) flavones, such as 
vitexin, apigenin, isovitexin, luteolin, and orientin; 
(2) flavanols, such as quercetin and kaempferol; 
and (3) prenylated aglycone flavanones, which are 
unique to cannabis: canniflavins A, B, and C, which 
are similar to the prenylnaringenin from hops 
(H lupulus). These are potent inhibitors of cycloox-
ygenase-2 (COX2) enzymes, affecting prostaglandin 
E2 (PGE2) production, and reducing inflammation 
through that pathway.8 

The complex interaction among the main phyto-
constituents—phytocannabinoids, terpenes, and 
flavonoids—has been termed the “entourage effect,” 
and helps to explain the multiple biological activi-
ties of the cannabis plant, and the differences in 
bioactivity that are seen in the different strains of 
the plant.9 The entourage effect explains why the 
potency of the whole-plant extract is the sum of 
the interaction of all the plant constituents involved 
and differs from the effect of any individual plant 
component alone. An additional aspect of the 
entourage effect is that there are multiple canna-
binoid receptor–mediated and noncannabinoid 
receptor–mediated pathways that influence the 
biomedical activity of the plant. To summarize, not 
only does synergy exist among the constituents 
in the plant, but each of these constituents can 
also follow multiple signaling pathways to further 
enhance their biomedical activities.9 

The Endocannabinoid System: 
Ligands, Receptors, and Enzymes
Following the determination of the structure of the 
first cannabinoid, Δ-9 THC, in 1964 by Raphael 
Mechoulam, PhD, investigators started looking for 
the membrane receptors that could mediate the 
activity of the phytocannabinoids and the endog-
enous ligands to these membrane receptors. In 
1988, the first cannabinoid receptor was discovered 

in the rat brain using a radioactive-labeled THC 
derivative. This receptor, cannabinoid receptor 1 
(CB1), was determined to be a G-protein-coupled 
receptor with the highest density in the rat cerebral 
cortex, hippocampus, hypothalamus, cerebellum, 
basal ganglia, brain stem, spinal cord, and amygdala. 
This receptor is present in all vertebrate species 
and many invertebrates, indicating that the endo-
cannabinoid system, or elements of it, has been in 
existence for over 500 million years.10 

The endocannabinoid system (ECS) consists 
of the ligands, which bind to the cannabinoid 
receptor, the receptor itself, and the enzymes 
that synthesize and degrade the ligands. The ECS 
has been identified in nearly all animals, from 
complex mammals like primates, to phylogeneti-
cally primitive animals such as the cnidarians. The 
near-universal presence and early emergence of 
the ECS, evolutionarily, is a strong indicator of its 
biological importance.

Cannabinoid receptors are expressed in most 
animals, including vertebrates (mammals, birds, 
reptiles, and fish) and invertebrates (sea urchins, 
leeches, mussels, nematodes, and others). The 
most primitive animal in which an ECS has been 
observed is the hydra (Hydrocotyle vulgaris), a 
cnidarian in the class Hydrozoa, and the first animal 
to develop a neural network. De Petrocellis et al 
determined the major function of the ECS in the 
hydra is to control the feeding response.11 Insects 
do not have a complete ECS, assumed to be because 
the precursor for the synthesis of endocannabinoids 
is arachidonic acid, which is lacking in the insect.12 

It is evident that all veterinary species contain 
an ECS. Therefore, an understanding of the ECS 
in these species is critical to the development 
of clinical applications for endocannabinoids 
and the phytocannabinoids derived primarily 
from C sativa.13

Ligands:
Endocannabinoids 
Mechoulam also discovered the first endocan-
nabinoid, which he called “anandamide” after the 
Sanskrit word for bliss. Anandamide binds to the 
CB1 receptor and creates similar effects to the 
phytocannabinoids naturally occurring in cannabis. 
A second endocannabinoid was discovered, 
2-arachidonoyl glycerol (2-AG), which he charac-
terized from canine gut tissue in 1995.14 

The endogenous agonists for cannabinoid 
receptors are long-chain polyunsaturated fatty 
acids (eicosanoids) that are derivatives of arachi-
donic acid and have varying degrees of selectivity 
for either one or both cannabinoid receptors. 
Endocannabinoids are unlike other neurotransmit-
ters in that they are lipophilic rather than aqueous 
in nature. They are also not stored but are manufac-
tured ad hoc from the cellular membrane.

Endocannabinoids are released as calcium 
(Ca2+) levels increase inside the neuron, following 
depolarization or physiological or pathological 

stimulus, or when G-coupled-protein receptors are 
activated. Endocannabinoids function as neuropro-
tectants by virtue of their antioxidant activity and 
by inhibiting Ca2+ influx and excessive glutamate 
production. There are both cannabinoid-receptor- 
dependent and cannabinoid-receptor-independent 
actions of endocannabinoids. Activities that are 
cannabinoid-receptor-dependent include cogni-
tion, memory, appetite control, emesis, motor 
behavior, sensory, anxiety, and autonomic and 
neuroendocrine processes.

Endocannabinoids can induce hypotension 
and bradycardia, inhibit cell growth, affect energy 
metabolism, and modulate immune responses; they 
are also involved in fat accumulation and glucose 
and lipid metabolism. Endocannabinoids can also 
exert proinflammatory actions such as  enhancing 
the cellular migration of eosinophils, neutrophils, 
and natural killer T cells.15 

Endocannabinoids use a previously undiscovered 
form of neuronal communication called “retrograde 
signaling,” which is the opposite to the normal direc-
tion of neurotransmitter release from the presynaptic 
neuron to reception on the postsynaptic neuron. 
Uniquely, endocannabinoids released from the post-
synaptic neuron bind at cannabinoid receptors on 
the presynaptic gamma-aminobutyric acid (GABA) 
neurons to modulate neuronal activity.

Phytocannabinoids
Cannabinoids that are plant based, known as 
phytocannabinoids, can  bind or interact with the 
membrane receptors of the ECS. THC is the only 
phytocannabinoid that directly binds with the 
cannabinoid receptor as a partial agonist.9 

Note:
Static ataxia Dogs have an overabundance of CB1 
receptors in their cerebellum and medulla oblon-
gata. This explains why dogs have a characteristic 
neurological response when given even a small 
amount of THC in cannabis: they are base wide 
and ataxic, rocking back and forth, but unable to 
move forward. They may salivate, vocalize, and lose 
control of their urine, as well become hypotensive 
and hypothermic under the influence of THC. 
This response of dogs to THC is pathognomonic 
(specific to dogs and THC) such that before tests 
to identify THC were devised, law enforcement 
would use this reaction as evidence of the presence 
of cannabis.16

Terpenes
Terpenes and terpenoids exert strong biological 
effects by themselves and have been found to 
interact synergistically with phytocannabinoids 
in the treatment of pain, inflammation, depres-
sion, anxiety, addiction, epilepsy, cancer, fungal 
and bacterial infections (including those caused by 
Staphylococcus aureus).9 Some terpenes, like beta 
caryophyllene, can bind to CB2 receptors, so in that 
sense they are considered cannabinoids.
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Receptors:
Cannabinoid Receptors CB1 and CB2 
The CB1 receptor is found in its highest concen-
trations on neurons that release GABA, the main 
inhibitory neurotransmitter. It is located near the 
synapse. The discovery of this endocannabinoid 
receptor was a watershed moment in neuro-
physiology in that it led to the discovery of the 
body’s own endogenous cannabinol molecules 
(endocannabinoids).

The endocannabinoid receptors evolved along 
with the endocannabinoids to constitute a naturally 
occurring cellular communication system, which is 
the endocannabinoid system. It is coincidence that 
the phytocannabinoids found in the cannabis plant 
“spatially” resemble the endocannabinoids enough 
to activate the cannabinoid receptors.

The cannabinoid receptor CB1 is the most 
abundant G-protein-coupled receptor expressed in 
the brain, with particularly dense expression in (in 
rank order) the substantia nigra, globus pallidus, 
hippocampus, cerebral cortex, putamen, caudate, 
cerebellum, and amygdala. This distribution has 
been determined for the human brain. The CB1 
receptor is also found in the lungs, vascular system, 
muscles, gastrointestinal tract, reproductive organs, 
immune system, liver, kidneys, heart, bone marrow, 
and pancreas.17 

Immunohistochemical studies in the dog have 
localized cannabinoid receptors especially in the 
skin. CB2 is a second G-protein-coupled receptor 
for endocannabinoids. These receptors have 
been found to be strongly expressed in cells of 
the immune system, including the microglia, the 
peripheral nervous system, spleen, bones, liver, 
bone marrow, and pancreas. CB2 immunoreac-
tivity was found in the B-cell zones of lymphoid 
follicles in the dog, as well as in structures of the 
skin, including mast cells and hair follicles.18 CB2 
receptors are upregulated during the early phases 
of inflammation in cells of the central nervous 
system and peripheral tissues, suggesting a role for 
cannabinoids in the management of inflammatory 
conditions of those tissues.

The endocannabinoid system’s major homeostatic 
functions were summarized by Vincenzo Di Marzo, 
PhD, as “relax, eat, sleep, forget, and protect.”19 
These 5 functions are considered important for 
homeostasis and quality of life. Without relaxation, 
we will burn ourselves out. Without eating, we 
wouldn’t survive. Without sleep, our bodies would 
wear out and our minds would become cluttered. 
Without being able to forget serious emotional 
trauma (people joke about the loss of short-term 
memory due to THC but there is a reason for it), 
it is emotionally damaging to carry toxic memo-
ries around, as happens with posttraumatic stress 
disorder (PTSD). Finally, endocannabinoids 
protect our nervous system from inflammation 
and trauma.20 

The ECS has effects on embryological develop-
ment, neural plasticity, neuroprotection, immunity 

and inflammation, apoptosis and carcinogenesis, 
pain and emotional memory, hunger, and feeding 
and metabolism.19 

Non-CB Receptors
In addition to the cannabinoid-receptor-dependent 
mechanism of action of  the cannabinoids, terpenes, 
and terpenoids, their activity can also be mediated 
through non-CB-receptor-dependent interactions. 
The endocannabinoids exert multiple pharmaco-
logical effects through several different mechanisms 
not restricted to modulation of the ECS through 
CB receptor-ligand binding. A partial list of these 
non-CB receptor signaling systems follows21: 

 • Transient receptor potential (TRP) superfamily 
of nonselective, ligand-gated cation channels. 
Divided into 6 main subfamilies: TRPC (canon-
ical), TRPV (vanilloid), TRPM (melastatin), 
TRPP (polycystin), TRPML (mucolipin), and 
TRPA (ankyrin). Six or more TRPs (TRPV1, 2, 
3, 4, TRPM8, TRPA1) are expressed in primary 
afferent nociceptors, where they receive thermal, 
chemical, and mechanical stimuli. Many TRPs 
are activated by natural substances such as 
capsaicin (TRPV1), CBD (TRPV2), menthol 
(TRPM8), and mustard oil isothiocyanates 
(TRPA1). Activation of these receptors, which 
are primarily found on sensory neurons, results 
in an antinociceptive, anti-inflammatory, anxio-
lytic response.

 • Peroxisome proliferator-activated receptors 
(PPARs) belong to a family of nuclear recep-
tors with 3 isoforms: PPARα, PPARβ, and PPARΨ. 
PPARΨ is involved with regulation of cellular 
glucose uptake, metabolic function, protection 
against atherosclerosis, and control of immune 
reactions; it also attenuates neurodegenerative 
and inflammatory processes.

 • 5-Hydroxytryptamine (5-HT): This is primarily 
a G-protein-coupled receptor belonging to a 
family of 5-HT receptors, except for 5-HT3A. 
5-HT1A is involved in reducing anxiety, mood, 
depression, vasoreactive headaches, food 
intake, immune regulation, and cardiovascular 
regulation. These receptors are found on the 
cell bodies and dendrites of 5-HT (serotonin) 
neurons. The highest number of 5-HT receptors 
are found in the limbic system. 5-HT2A receptors 
play a role in appetite, temperature and blood 
pressure regulation, neuroendocrine function, 
and behavior. 5-HT3A receptors are ligand-gated 
ion channels, which differentiates them from the 
other 5-HT receptors. They are found primarily 
on the GABAergic interneurons that control 
information flow in the cortex. Malfunction of 
these interneurons is implicated in neurode-
generative disorders such as epilepsy, Parkinson 
disease, schizophrenia, anxiety disorder, 
and autism.22

 • Glycine α1 and α1β receptors: Members of 
the superfamily of transmitter-gated ion chan-
nels are formed from a lone or from both α and 

β subunits. Glycine receptors are one of the 
major inhibitory neurotransmitters in the poste-
rior areas of the central nervous system. They 
are involved in inflammation, immune response, 
and cytoprotection.

 • Adenosine uptake receptors (A1, A2A, A2B, A3) 
terminate adenosine signaling; A2A is an impor-
tant regulator of inflammation.

 • G-protein-coupled receptors (noncannabi-
noid) play a major role for a variety of biological 
activities. They are activated by endocan-
nabinoids, phytocannabinoids, and  entourage 
compounds:
 » GPR3, GPR6, GPR12, GPR18, GPR55, and 
GPR119 are the most studied of these.

 » GPR55 is under consideration for 
classification as the “third” cannabinoid 
receptor. It is activated by plant and synthetic 
endocannabinoids and anandamide-
related acylethanolamines such as 
palmitoylethanolamide (PEA) and may be 
antagonized by CBD. GPR55 plays a role in 
antinociception in addition to a number of 
other actions.20,23

Enzymes to Recycle 
Endogenous Ligands
Fatty acid amide hydrolase (FAAH) and monoac-
ylglycerol lipase (MAGL) are enzymes of the ECS. 
These enzymes deactivate the endocannabinoids 
anandamide (AEA) and 2-AG. Systemic endocan-
nabinoid levels are referred to as the “endocan-
nabinoid tone,” are tissue dependent, and are 
regulated by these 2 enzymes. It’s important to 
note here that CBD and other phytocannabinoids 
will compete with these enzymes’ binding sites. 
Fatty acid binding protein (FABP) is responsible 
for transporting the highly lipophilic endocannabi-
noids or phytocannabinoids through the aqueous 
cytosol and extracellular fluid to their binding sites. 
Phytocannabinoids will preferentially bind to FABP 
over endocannabinoids because of different binding 
affinities. Phytocannabinoids and endocannabinoids 
compete for binding sites on FABP. These compe-
titions with FABP and/or enzyme binding sites 
reduce the degradation of anandamide or 2-AG, 
thus prolonging systemic tissue exposure to these   
2 endocannabinoids.24 

Endocannabinoidome25

The group of molecules and receptors that 
comprise the classic ECS are part of a larger family 
of signaling molecules and receptor promiscuity 
termed the “endocannabinoidome.” These are 
compounds that are not specifically part of the ECS 
but have a cross- signaling effect with it. They are 
found to act on several receptor (GPR55, GPR18, 
GPR119, TRPA1, CB1, CB2, TRPV1, TRPA1, 
opioid, dopamine, and serotonin [5-HT] and 
glycine receptors) and nonreceptor targets within 
the ECS. The individual molecules of the endo-
cannabinoidome termed “entourage compounds” 
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or “endocannabinoid-like molecules” include the 
acyl ethanolamides.26

Acyl Ethanolamides 
The endocannabinoidome contains endocannabi-
noid-like molecules—the acyl ethanolamides—that 
do not bind to cannabinoid receptors but have 
binding affinity for the nuclear receptor-transcrip-
tion factor peroxisome proliferator-activated recep-
tors (PPARα and PPARγ). These molecules are fatty 
acyl ethanolamides such as PEA and oleoylethanol-
amide (OEA). These endogenous ethanolamides 
can potentiate the effect of anandamide through 
the competitive inhibition of FAAH, similarly 
seen with CBD and other phytocannabinoids. 
Ethanolamides have an allosteric modulatory effect 
on another receptor system, the transient receptor 
potential vanilloid (TRPV) channel. The effect these 
molecules have on the ECS to potentiate the actions 
or serum levels of endocannabinoids (the entou-
rage effect) extends to the interaction of the active 
components of C sativa; namely, the phytocannabi-
noids, terpenes, and flavonoids, and the ECS.27 

Summary of Veterinary Cannabis 
Studies to Date (June 2021)
Pharmacokinetics 
The publication of the first pharmacokinetic (PK) 
study of cannabinoids in the dog was from Israel in 
1988.28 Since then, no subsequent studies have been 
done because of the prohibition on research into 
cannabis until 2018, following the passage of the 
Farm Bill and Hemp Farming acts. The published 
single-dose PK studies looked at input of different 
doses and routes of administration of the oil; each 
study, from different groups, used different tincture 
products with different methodologies and labs in 

dogs. Other PK studies looked at the elimination 
kinetics for feline and equine patients. A summary 
of the findings is in Table 2.29-35 (These studies were 
of the neutral CBD; other studies measured PK for 
the acidic cannabinoids THCA and CBDA.)

From these data, the PK of CBD in these species 
depends on the dose administered, the dosage 
format, and whether given with food or admin-
istered to fasted animals. Attempts have been 
made to compare the PK of simple oil-based 
tinctures with soft-chews, water-soluble products, 
liposomal products, transdermal products, and 
encapsulated products.

Although there are variations in the results with 
each of these different parameters, overall, there 
is little difference among the doses administered 
and formats of products. Studies that compare 
the efficacy of each of these formulations have not 
been published; such studies would better define 
the advantage of one dose or product format over 
the other.

Although PK data from water-soluble or 
liposomal products may be superior in terms of 
time to maximum plasma concentration (Tmax), 
maximum plasma concentration (Cmax), and area 
under the curve (AUC) values, these rapidly 
absorbed products are also more rapidly elimi-
nated. The T1/2 defines the rate of elimination of 
the molecule being tested from the body, in this 
case, CBD. A guideline for frequency of redosing 
is that 50% of the measured plasma levels of CBD 
exists after 5 times the T1/2. Thus, the T1/2 derived 
from existing PK studies in dogs with an oil-based 
tincture suggests optimal dosing at 2-3 times 
daily. Twice-daily (bid) dosing is a good place to 
start, and if clinical outcomes are not adequately 
addressed by bid dosing, then adding a third daily 

dose may increase plasma levels of CBD and 
consequent clinical response. For humans and 
horses, the T1/2 is more prolonged (and greater in 
horses than in humans); thus, once-daily dosing 
may be adequate for clinical response, but bid 
dosing is more likely to create a consistently higher 
plasma level of CBD over time, thus supporting a 
better clinical response. The T1/2 is less with water-
soluble and other absorption-enhanced product 
formats than with oil tinctures, supporting an 
increased frequency of administration of these 
more absorbable products to maintain more 
prolonged and higher blood levels. Twice-daily 
dosing for horses and humans and 3-times-daily 
dosing for dogs and cats may prove better for 
more complicated and serious conditions and for 
absorption-enhanced products.36

The results for feline patients in the single PK 
study published29 were difficult to interpret because 
of the small numbers of study patients and the diffi-
culty in administering the test material to the cats. 
To counter the poor palatability of the test material, 
it was infused into fish oil, and then that oil was 
loaded into hard-shell capsules and administered 
PO. This may have created artifacts in the results of 
this study.

Administration and Absorption 
More important than product format and amount 
administered is whether the oil-based product 
is administered with food, especially fatty foods. 
In multiple studies in dogs,37 horses,38 humans,39 
and rats,40 blood levels achieved were 4 to 5 times 
higher than the fasted samples. This improvement 
in absorption is comparable to that found with the 
use of absorption-enhanced emulsions and micellar, 
liposomal, and nanosized CBD liquids.

Administration of the soft-chew dosage format 
was associated with similar improvements in 
absorption even when given to fasted animals, 
as the food is part of the soft-chew. The biggest 
problem with soft-chews is the difficulty of scaling 
up the dosage if the patient needs a higher dose, 
without giving multiple soft-chews. With the liquid 
format, scaling up the dosage is much easier and 
more precise.

Safety 
Multiple studies have measured the potential 
toxicity of CBD when given alone or with THC. 
Additionally, there are copious data from pet poison 
centers regarding41 the relative safety of the use 
of CBD versus THC in veterinary species.42 The 
National Animal Supplement Council ranks adverse 
events (AEs) associated with the administration of 
hundreds of herbs and nutraceuticals, including 
hemp products.43

The NASC’s most recent Ingredient Risk Report 
(IRR)44 for all forms of hemp reported that with the 
usual use of CBD at accepted dosages from prod-
ucts that are deemed free of contaminants, CBD 
was determined to be quite safe. 

TABLE 2. Summary of Veterinary Cannabis Studies29-35

Species Dose (po) Product Cmax (ng/mL) Tmax (h) T1/2 (h) AUC Study
Canine 5 mg/kg Oil 625.3 2.0 3.3 135.6 mg·min/mL 24

2 mg/kga SC 301 1.4 1.0 1297 ng·h/mL 25

2 mg/kgb Oil 102 1.5 4.2 367 ng·h/mL 26

2 mg/kga Oil 145 1.5 4.1 635 ng·h/mL 27

SC 226 2.5 3.8 845 ng·h/mL 27

2 mg/kgc Oil 213 2.1 2.5 692 ng·h/mL 28

Feline 2 mg/kga O-cap 43.9 2.0 1.5 164 ng·h/mL 25

Equine 0.5 mg/kg Oil 1.69 2.8 10.7 13.2 ng·h/mL 29

2.0 mg/kg Oil 6.14 3.2 9.88 44.2 ng·h/mL 29

Human 30 mg  
(0.43 mg/kg)

Oil 0.65 1.5 2.3 90.5 ng·h/mL 30

30 mg Water 2.82 0.9 2.5 408.11 ng·h/mL 30

AUC, area under the curve; CBD, cannabidiol; CBDA, cannabidiolic acid; O-cap, oil in a hard-shell gelatin capsule; Cmax; maximum 
plasma concentration; oil, lipid-based liquid; SC, soft-chew; T1/2, half-life; Tmax, time to maximum concentration; water,  
water-soluble liquid.
a All products were administered to fasted subjects.
b  Note: 8 mg/kg single dose also measured but not reported here. Study used a 1:1 CBD to CBDA product; hence, actual dose is 

1 mg/kg of CBD, which is the only measured cannabinoid. 
c  Test material was a 20:1 CBD:THC ratio product; single doses of 2, 5, and 10 mg/kg were pharmacokinetically analyzed; only 

results for the 2 mg/kg dose are presented here to compare with other studies with the same input dosage.
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There still are unanswered questions about 
possible herb-drug interactions, especially in 
veterinary-specific drugs, but from studies with 
human drugs, it appears there is some interaction 
but rarely of enough significance to warrant discon-
tinuing either CBD or the drug.45 

One study of veterinary-labeled CBD products46 
analyzed 29 off-the-shelf products for their THC, 
CBD, terpene, and heavy metals content, and 
found that all products met the legal requirement 
to be hemp containing less than 0.3% THC. Only 
2 products did not provide a CBD or total cannabi-
noid concentration on their labeling. Twenty-two 
of 29 products were able to provide certificates of 
analysis (CoA) from a third-party laboratory. Ten 
of the products were within 10% of label claims for 
CBD content. Unfortunately, heavy metal contami-
nation was found in 4 of 29 products, with lead and 
arsenic being measured.46

Two Canadian studies measured the safety of 
escalating doses of CBD alone, CBD and THC 
administered together, THC alone, or carrier 
oils alone as placebos for these studies.47,48 Dose 
escalation was halted when the number of AEs 
and especially serious AEs became excessive. 
Interestingly, the data showed an increase in 
number of AEs for the carrier oils, medium-chain 
triglycerides, and sunflower oils than AEs for CBD 
alone. (see Table 3 47,48)

THC given alone was better tolerated than the 
THC-CBD combination test material. It is thought 
that without the development of tolerance to THC 
by using the same small subintoxicating dose for a 
week, the escalation processes every 3 days did not 
allow for tolerance to the adverse effects of THC to 
be sufficient to reduce the AEs.

Ahna Brutlag, DVM, MS, in her chapter on 
cannabis toxicology,42 suggests that when CBD 
is given before THC, it has a protective effect 
in reducing intoxication and neurological AEs, 
whereas when it is given concurrently with or after 
THC, it potentiates the effects of THC, including 
the AEs commonly associated with THC over-
doses. The findings in these studies47,48 support this 
hypothesis, in that THC alone could escalate to a 
much higher dose than the THC-CBD product. 
Both CBD and THC are detoxified through the P450 
cytochrome system, primarily in the liver. When 
CBD is given after THC, it is thought that the CBD 
is preferentially metabolized over THC by the liver, 
leading to a reduced rate of elimination of THC, and 
prolonged elevated blood levels, resulting in the AEs 
that are observed when CBD is given after THC.42 
(see Table 430,33,48)

Elevations in alkaline phosphatase have been 
observed in dogs in multiple studies.29,31,49 This also 
occurs in equine patients, based on data currently 
pending publication by Erin Contino, DVM, MS, 
DACVSMR (personal communication; June 8, 2021). 
Interestingly, in the Canadian dose-escalation study 
in cats, there were no elevations in any liver enzymes  
noted for any of the test materials, except for 1 cat 

that was given the placebo containing medium-chain 
triglycerides, who developed an elevated alanine 
transferase (ALT). In the single published cat PK 
study, 1 cat was observed to have an elevated ALT 
for the 12 weeks of CBD administration, but this 
elevation returned to normal 7 days after ceasing 
CBD administration.30 

Elevations in alkaline phosphatase have been 
measured in dogs given higher doses of CBD, equal 
to or greater than 2.0 mg/kg bid. This effect has 
also been observed in human patients. It has been 
observed that with discontinuation of the CBD high 
doses, alkaline phosphatase levels return to normal 
ranges within about 7 days. The current thinking 
is that the elevations in alkaline phosphatase are 
caused by induction of cytochrome P450 enzymes 
in the liver.42 

A PK and safety study, conducted at Western 
College of Veterinary Medicine, Saskatoon, 
Canada,33 measured the PK of a product with a 20:1 
CBD:THC ratio. PK data are reported in Table 2.29-35 
Single-dose pharmacokinetics for 3 dosing tiers 
(2, 5, and 10 mg/kg) were measured. A multidose 
study followed the single-dose study that origi-
nally had planned to measure all 3 dosage tiers 
but following the excessive AEs of the single dose 
10 mg/kg:0.5 mg/kg CBD:THC dose, it was elimi-
nated from the multidose study.

These increased AEs with products containing 
both THC and CBD in a set ratio were also due, 
in part, to the THC-CBD combination, not just 
THC alone. This was confirmed in the canine 
escalating-dose study, also from Canada.48 The 
two lower-dosage tiers had infrequent and minor 
AEs compared with the high-dose tiers, and more 
serious AEs were noted to be substantially less 

pronounced. Interestingly, the veterinarians in this 
study noted that upon neurological examination, 
the AEs noted with the last dose were diminished 
compared with those with the first dose, confirming 
the development of some degree of tolerance to 
THC, even after 2 to 3 days.

Efficacy 
Pharmacodynamic studies supporting the value 
of CBD to treat clinical conditions  are now being 
published. The 3 most cited clinical conditions that 
CBD is being used for are osteoarthritis and pain, 
epilepsy, and anxiety and behavior issues. Cancer 
symptoms and anticancer therapies are the fourth 
most-common reason for which CBD (and often 
THC) are being used. Currently, multiple studies 
support the use of CBD for arthritis, a single study 
looked at the ability of CBD to reduce seizure 
frequency in treatment-resistant epilepsy in 
canines, and 2 studies examined CBD use to treat 
anxiety. Currently, an in vitro study is measuring 
the effect of various cannabinoids on 5 canine 
cancer cell lines.

Osteoarthritis 
Anecdotally, pet owners have noted improve-
ment in their dogs with arthritis after  giving some 
dosage of CBD. Several studies are now published 
supporting that benefit, although at dosages much 
higher than are commonly used “in the field.”31,43 
Another study used an absorption-enhanced 
product using liposomal technology and found 
success at lower doses, although this study had 
multiple flaws.50 The most recently published 
study, and the first to use objective metrics such 
as force plate and gait analysis, was unable to find 

TABLE 3. Maximum doses achieved in feline and canine studies47,48

CBD THC CBD:THC
Maximum doses achieved in 
the feline study40

30.5 mg/kg (oil) 41.5 mg/kg (oil) 13:8.4 mg/kg (oil)

Maximum doses achieved in 
the canine study41

62 mg/kg (oil) 49 mg/kg (oil) 12:8 mg/kg (oil)

CBD, cannabidiol; THC, tetrahydrocannabinol.

TABLE 4. Major adverse effects observed for cbd and thc in cats and dogs30,33,48

Cats Dogs
THC Vocalization; ataxia; lethargy; 

hyperesthesia; vomiting; diarrhea; 
nausea; tachypnea; pale mm; 
bradycardia/tachycardia

Vocalization; ataxia; muscle tremors; lethargy; 
hyperesthesia; diarrhea, vomiting;   tachypnea;  
pale mm; bradycardia/tachycardia/hypothermia

More neurological (ataxia) and constitutional 
(lethargy, hyperesthesia) adverse events for  
THC than CBD

CBD Restlessness; apprehension, 
lethargy; hyperesthesia; diarrhea, 
vomiting (more common than for 
THC), nausea; tachypnea; pale mm; 
bradycardia/tachycardia

Restlessness; apprehension, lethargy; 
hyperesthesia; diarrhea; vomiting; tachypnea; pale 
mm; bradycardia/tachycardia

More GI (diarrhea, vomiting, nausea) adverse 
events for CBD than for THC

CBD, cannabidiol; GI, gastrointestinal, mucous membrane; THC, tetrahydrocannabinol.
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a statistically significant effect supporting the use of 
CBD for canine osteoarthritis.51

Epilepsy 
As with arthritis, the use of CBD by pet owners to 
treat epilepsy has preceded any objective measure-
ment of CBD’s ability to reduce seizure frequency 
or eliminate seizures. Anecdotally, CBD has been 
found, in selected cases, to eliminate seizures 
completely for uncomplicated cases of canine idio-
pathic epilepsy (personal observations over 5 years 
and 500,000 bottles of CBD distributed to veteri-
narians, based on communications with hundreds 
of veterinarians over this time period; R. J. Silver, 
DVM, MS). The dosage often reported used by pet 
owners is 0.5 mg/kg bid. The single study published 
to date focused on the ability of CBD at a higher 
dose (2.5 mg/kg bid) to reduce seizure frequency of 
treatment-resistant epilepsy, a very difficult disease 
to address with success. Antiepileptic drugs (AED) 
were continued throughout the study and a nonsig-
nificant decrease in seizure frequency of about 33% 
was measured for 40% of patients in the treatment 
group compared with the placebo group. Elevations 
in alkaline phosphatase were noted at this high 
dose, but measurements of serum AED levels did 
not show any interference by CBD.52 

Anxiety/Behavior 
CBD has a reputation for its ability to calm the 
mind, promote sleep, and clear one’s thoughts. Pet 
owners who have used CBD for their pets’ anxiety, 
separation anxiety, thunder and fireworks phobias, 
and even aggression (if it is fear-based) have found 
it generally effective. It is interesting that lower 
doses seem to be more appropriate for anxiety or 
behavior-based issues, whereas higher doses are 
needed to treat pain, epilepsy, cancer, and arthritis. 
There are now 2 anxiety studies in dogs and several 
in laboratory animals using experimental models of 
stress and anxiety.

One of the studies examining the pharmacody-
namic relationship between CBD and behavior in 
dogs compared the effects of CBD to trazodone, 
in a noise–fear-based model, but did not find any 
benefit to the use of CBD in that context. That study 
had some design flaws, as noted by the authors, 
regarding dosing and timing of CBD administra-
tion, as well as whether the noise stimulus was 
loud enough.53 

Another study examined aggressive behavior 
in shelter dogs. The treatment group (n = 12) 
was given a dose of 5% CBD in olive oil (50 mg 
CBD/mL) administered before the morning meal, 
once daily. The placebo group (n = 12) was given 
olive oil only in the same amounts. Dogs were 
dosed at 1 drop of oil/2 kg of body weight. Obese 
dogs were given a 20% higher dosage. Dogs were 
observed to be aggressive, fearful, and copro-
phagic, and they exhibited obsessive licking of 
cage bars, pacing in circles, obsessive jumping, 
and/or drooling. 

There are approximately 30 drops to the milliliter 
and about 1.7 mg of CBD per drop. The dosage 
based on these assumptions was approximately 
0.83 mg/kg, or nearly 1 mg/kg once daily. The 
behavioral measurements were subjected to statis-
tical analysis, and the results showed a significant 
decrease (P = .004) over time in aggressiveness 
toward humans for the treatment group compared 
with the placebo group, which did not show any 
change. Although the reduction in aggressiveness in 
the treatment group over time was significant, there 
was no significant difference (P = .078) between the 
groups when looking at the reduction of aggressive-
ness toward humans.

When comparing obsessive behaviors (stereo-
typed behavior and displacing activities) such as 
cage licking, jumping, and so on, there was no 
evidence of an effect of CBD on these behaviors. 
When the behavioral patterns of all subjects relative 
to attention and interaction with the environment 
were compared, the results suggested that treat-
ment with CBD did not reduce the level of attention 
of the dogs, nor did it make them less perceptive of 
their environment and surrounding stimuli.54

A study surveyed 98 dogs in 4 metro areas that 
were given a CBD soft-chew containing calming 
nutraceuticals (R. J. Silver, Z. R. Abraham-
Paiss, unpublished data, 2021). Pet owners were 
instructed to fill out the questionnaire, administer 
the CBD calming chews, and retake the survey 
14 days later. The results showed a statistically 
significant improvement in the behavioral param-
eters measured at a very high confidence level. 

Antineoplastic Activity 
The use of CBD and THC to remediate symptoms 
associated with cancer and with cancer therapies 
has been well documented in human and labora-
tory animal species, but not clinically in dogs, 
cats, or horses. Anecdotally, veterinarians and pet 
owners have reported clinical success using CBD 
alone or in combination with THC to reduce the 
growth of tumors and, in a number of cases, drive 
them into remission. One interesting side note 
is that once remission is achieved in a patient, 
discontinuing the use of the CBD or CBD-THC 
product allows the cancer to go out of remission 
and return. Reports are that subsequent admin-
istration of CBD or CBD-THC following loss of 
remission has been unsuccessful in returning that 
patient to remission.

An in vitro study55 evaluated 5 recognized canine 
cancer cell lines—epithelial mammary gland carci-
noma (CMT12), B cell lymphoma (17-71), and 3 
mesenchymal osteosarcoma cell lines (HMPOS, 
D17#CCL- 183, Abrams)—treated with CBD 
isolate, CBDA isolate, and a full-spectrum hemp 
extract containing 1:1 CBD:CBDA. The cancer 
cells were treated with various concentrations of 
these test materials, and measurements of cell 
viability, apoptosis, and autophagy were made and 
compared. Interestingly, the results showed that 

CBDA, despite its superior anti-inflammatory 
properties over CBD, was not as effective as CBD in 
its cytotoxicity to any of these cell cultures. As an 
example of the entourage effect in action, the full-
spectrum hemp extract with both CBD and CBDA, 
as well as CBC, CBG, THC, and terpenes was able 
to reduce cancer cell proliferation at lower concen-
trations than the CBD isolate.

PRACTICUM56

As the use of cannabinoids for people and pets 
progresses and the technology involved with 
formulating these products advances, it becomes 
more difficult to select an appropriate cannabinoid 
product for patients or pets. This section will cover 
the details about what product technology is avail-
able in the marketplace for veterinary clinics or pet 
owners. Technology includes not just the type of 
product, but also the extraction technology used 
to produce the extract, and the use of emulsions, 
downsizing the particles, or other approaches to 
improve absorption.

Dosage is not a simple matter of multiplying body 
weight by a concentration (in mg/kg) that exists 
somewhere in print. It is much more nuanced than 
a simple equation, and it is here that the veteri-
narian who has become practiced in the clinical 
uses of cannabinoids will find improved clinical 
success. Veterinarians’ observational skills and 
experiences with dosing other off-label medications 
can aid in establishing an effective phytocannabi-
noid dose for a specific patient’s needs.

The cannabis plant is a bioremediator, which 
means that it will absorb substances from the soil 
and retain them in its biomass. Cannabis hemp 
plants were seeded all around the Chernobyl power 
plant to scavenge radioactive material from the soil 
following the 1986 nuclear accident.57 Cannabis 
hemp plants grown in a high-selenium soil are 
being used as a natural source for selenium supple-
ments because of this bioremediation aspect of the 
cannabis plant. However, if the cannabis is grown 
in soil contaminated with pesticides, herbicides, or 
heavy metals, the plant will contain those toxins, 
which will be passed onto the consumer of the 
cannabis plant, whether through the seed oil, seed 
protein, or the resin of the flowers.58 This is why it 
is important to evaluate the CoA to check a given 
extract for heavy metals.

The solvents used to extract the thick cannabi-
noid and terpene resins from the plant can also 
be retained in the plant biomass and pose a health 
problem to the consumer of the plant’s consum-
able products. Even carrier oils that are not derived 
from the cannabis plant or other ingredients in 
soft-chews or complex nutraceutical formulations 
can be contaminated. The only way the products of 
the plant can be considered safe for consumption, 
by either humans or animals, is by reviewing these 
criteria found on the CoA for the finished product, 
tincture, soft-chew, hard biscuit, or the nutraceu-
tical formulation.
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Advances in absorption technology in the 
cannabis/hemp industries are used to market one 
product as being superior to another product. 
However, an approach to absorption that isn’t tech-
nological exists in the superior absorption attained 
from giving CBD with food or administering it just 
before a meal. Improved product absorption by 
administering CBD with food can increase blood 
levels 4 to 8 times, as seen in multiple studies in 
different species.

Absorption Technologies 
Water-soluble cannabinoids are emerging in the 
human and pet CBD marketplace, as companies 
vie for sales in what has become a very crowded 
industry. Water-soluble products use pharmaceu-
tical technology to provide a more advanced and 
attractive product for customers. All cannabinoids 
are extremely lipophilic, which means that techni-
cally they are not water soluble. Water-soluble CBD 
uses an emulsion base to mix oil with water, and 
typically the CBD oil has been reduced in size to 
increase its absorption.

The emulsion creates tiny micelles, which 
comprise dipolar molecules surrounding a lipid 
molecule, with the water-soluble pole of the dipolar 
molecule allowing the micelle to be suspended in an 
aqueous medium. Smaller micelles can pass through 
the barrier of the bowel more easily than larger ones.

The difference between micellar, liposomal, and 
nanosomal is the size of the micelle (miceller being 
the largest diameter and nanosomal being the 
smallest diameter). Each company that uses these 
technologies claims its technology provides the 
best absorption. The only way to decide this is to 
run head-to-head studies comparing each tech-
nology. Each technology does improve absorption. 
However, increased absorption doesn’t guarantee 
increased efficacy, and more frequent redosing may 
be required to keep blood levels stable.

Navigating Product Selection 
Products come in a variety of formats, each of 
which has pros and cons. Different patients, and 
different anticipated outcomes require specific 
product types. (see Table 5) The following is a list 
of the types of products available for veterinary 
use, excluding products from a dispensary that 
normally contain THC, which makes them a risky 
for a veterinarian to recommend.

Each of these has an appropriate clinical applica-
tion. Veterinarians would generally not give a soft-
chew designed for a dog to a horse, but there are 
hard biscuits designed for equine use. Each is just 
a delivery system, and it’s the veterinarian’s choice 
to select the format that best meets practice needs.

Ratio products are found in dispensaries if they 
contain CBD and THC, but more ratio products 
are now also emerging in the hemp market-
place with ratios between CBD and the minor or 
acidic cannabinoids.

Reading a CoA
After selecting the product format, it’s very impor-
tant to request and review the CoA for the finished 
product. CoAs will analyze using specific technical 
procedures for each category being measured. 
Look for a laboratory that has ISO/IEC 17025 
accreditation, which is the gold standard in labo-
ratory quality control. Look for companies that 
use a lab with this accreditation for an impartial 
third-party analysis.

Typically, a complete analysis will include the 
following tests by the analytical procedures shown 
in Table 6.

Dosing and micro-dosing is a “slippery slope.” 
Unlike many pharmaceuticals, phytocannabi-
noids have complex activity, involving signaling 
in a variety of different pathways, that themselves 
create the effects seen by the cannabinoids. Thus, 
a single “by weight” dosage, although a good 
starting place, may not be the final effective dosage 
used. Dosage is determined by body weight but 
also depends on the degree of obesity of the 
patient, the severity of the condition, the type 
of condition (eg, anxiety needs lower doses than 
pain), and the individual ECS density and distribu-
tion of cannabinoid and noncannabinoid receptors 
of the patient.

The existing published canine and feline research 
has used a dosage of 2.0 mg/kg bid. This has been 
found to be effective in these studies, but lower 
doses have not yet been tested for efficacy. This 
relatively higher dose was derived from rodent 
data using CBD isolate. Isolates must be dosed at 
a higher level for the same effects as whole-plant 
extracts and are associated with a greater number 
of AEs. 

This author empirically developed a lower dose 
for a broad-spectrum hemp product that has 
been used exclusively by veterinarians for the past 
6 years. Hundreds of thousands of doses of this 
CBD product, given at this lower “micro-dose” 
(0.5 mg/kg bid), have been confirmed through 
personal communications with veterinary users to 
be effective for most patients for arthritis, mild to 
moderate pain, and even epilepsy. A few patients 
with cancerous growths also went into remission at 
this dosage. It is important to note that the higher 
2 mg/kg bid dosage has been associated with a great 
risk of AEs,48 but for some individual patients and 
conditions, that higher dose may be needed.

By starting to dose at 0.5 mg/kg bid, the dose can 
be easily and safely doubled if progress is insuf-
ficient after 2 weeks, in search of the most effective 
final dose. Safety studies have shown reasonable 
safety (but with greater AEs) at doses as high as 
10 mg/kg bid,34,47,48 so there is plenty of “wiggle 
room” in dosing.

The safest and most effective approach is to start 
with a low dose, slowly increase the dose, and try 
to stay as low as possible to still gain the benefits of 
using CBD.59

Equine Dosing Considerations 
Studies in horses have lagged behind those for dogs 
but are beginning to be completed and published. 
Horses appear to be more sensitive to the effects of 
cannabinoids, with observations that doses as low 
as 0.5 mg/kg once or twice daily can achieve some 
clinical response for conditions of anxiety and mild 
gait abnormalities or pain. More serious conditions 
may need higher doses.34 Similar to what we have 
found with dogs, the dosing strategy for horses 
depends on body weight and body condition score 
of the patient, the severity of the problem, and the 
patient’s individual ECS density and distribution. 
For the average 1000- to 1200-lb horse, this means 
that doses of 25 to 50 mg of CBD once or twice 
daily can be effective for less severe conditions, and 
doses as high as 250 mg daily have been used for 
more severe conditions, such as mechanical allo-
dynia, laminitis, or navicular disease.60 
In the first peer-reviewed published data on equine 
CBD pharmacokinetics, Ryan et al34 (Table 229-35) 
found prolonged T1/2 of 10.7 and 9.9 hours for 
0.5 and 2.0 mg/kg dosages, respectively. This 
prolonged half time, compared with those found in 
dogs and humans, supports the observations that 
single-day dosing in the horse can achieve pharma-
codynamic results.

TABLE 6: Complete CBD Analysis by Test

• Cannabinoid measurements by HPLC-PDA

• Heavy metals by ICP-MS

• Pesticides by LCMS/MS and GCMS/MS

• Microbials by PCR

• Mycotoxins by LCMS/MS

• Residual solvents by HS-GC/MS

• Terpenes by HS-GC/MS

GCMS, gas chromatography mass spectrometry; HS-GC, 
headspace gas chromatography; HPLC, high-performance 
liquid chromatography; ICP, inductively coupled plasma; 
LCMS, liquid chromatography mass spectrometry; MS, mass 
spectrometry; PDA, photodiode array.

TABLE 5. Types of CBD Products for Veterinary Use

• Tinctures (oil-based liquids)

• Hard capsules (containing powders)

• Soft gel capsules (containing liquids)

• Soft-chew treats

• Hard-chew biscuits

• Pellets

• Powders

• Topicals (Salves and liniments)

• Ratio products: CBD:THC, CBD:CBDA, 
CBD:CBG, etc

(CBD, cannabidiol; CBDA, cannabidiolic acid; CBG, 
cannabigerol; THC, tetrahydrocannabinol.)
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In a dosing study in 30 horses in 3 different 
stables (R. J. Silver, unpublished data, 2018), it was 
determined that doses of 25 to 50 mg twice daily 
were able to smooth out mild gait abnormalities, 
but horses with more severe conditions, such as 
chronic navicular disease, needed doses as high as 
100 mg twice daily to produce observable benefits.

The second part of this study was to deter-
mine clearance time—from when the CBD 
therapy ceased to when the blood would be 
clear of CBD—to avoid issues with performance 
drug testing for competition. The Association of 
Racing Commissioners International (ARCI), as 
published, states on the Racing Medication and 
Testing Consortium (RMTC) website that: “CBD 
products must contain less than 0.3% THC.” As 
these over-the-counter products are produced 
without regulatory oversight, this requirement is 
largely unenforced. For the purposes of racing, 
the ARCI has designated CBD products as Class 
3B substances, and products containing more 
than 0.3% THC are designated Penalty Class 
1A substances.61

As a testament to the value perceived from the 
use of the CBD, the owners of the horses in this 
dosing study observed such positive benefits to the 
use of CBD that most of them refused to discon-
tinue administering the CBD oil when requested for 
the clearance study.

Administration 
With food or without—that is the question. Studies 
in multiple species all show that administering 
with food or after a meal improves Cmax and AUC 
by 4- to 8-fold.37 The use of liposomal, micellar, or 
nanosized water-soluble emulsions can increase 
absorption but numerically those do not compare 
to administration with food in terms of magnitude 
of absorption.

In a 2019 study in rats, comparing the PK of the 
oil-based liquid versus a nano-emulsion, 50 mg 
of the nano-emulsion had a greater Cmax than 
100 mg of the oil formulation. Time to peak levels 
was substantially higher in the oil-administered 
subjects, but the time to eliminate the CBD in the 
nano-emulsion was twice as fast (4.68 vs 2.4 hours), 
thereby necessitating a more frequent administra-
tion to maintain therapeutic blood levels.62 Similar 
PK curves for absorption-enhanced emulsions 
were seen in an unpublished PK study this author 
conducted comparing the single-dose oral PK of an 
oil-based CBD liquid to a liquid CBD nano-emul-
sion in research-bred beagles (R. J. Silver, unpub-
lished data, 2017) and have also been reported in 
human PK studies.35 

My suggestion is to skip the technology, save 
money, and give CBD with food. It’s easier, espe-
cially with cats who dislike having medications 
administered orally, and it results in increased 
blood levels with greater efficacy. Another option is 
using soft-chews or biscuits, which come “bundled” 
with food.30,37

Conclusions
Since the introduction of CBD to the veterinary 
community in 2014 as a potential therapeutic, 
our knowledge and understanding of CBD and 
all molecules derived from cannabis and their 
targets within the body has been gaining ground. 
Pharmacokinetic and pharmacodynamic informa-
tion is currently being compiled for many veteri-
nary species, including livestock. The future looks 
bright for veterinary cannabis therapeutics, and the 
day will come, relatively soon, when there will be 
FDA-approved cannabinoid-derived medications 
labeled for veterinary application. 
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1. CBD works because: (select the 2 best 
answers)
a. it binds directly to 

cannabinoid receptors.
b. it binds indirectly to 

cannabinoid receptors.
c. it binds directly to TRPV1 receptors.
d. it binds to THC.

2. The endocannabinoid system:  
(select the best 2 answers)
a. consists of plant molecules and 

endogenous ligands, membrane 
receptors and degradative enzymes.

b. consists of endogenous ligands, 
membrane receptors, and 
degradative enzymes.

c. is part of a larger system of molecules, 
receptors and enzymes known as 
the “endocannabinoidome.”

d. is part of the flight or flight mechanism 
of protection from predators.

3. CBD has been found to be best absorbed 
to create the highest blood levels when it 
is administered:
a. under the tongue.
b. into the buccal pouch.
c. mixed with food.
d. rubbed into the skin.

4. Product selection is: (select all that apply)
a. easy, just find the cheapest product 

you can.
b. based on the plant constituents such as 

cannabinoids, terpenes and flavonoids 
it contains, and the clinical results they 
can create.

c. based on the carrier oil that the CBD is 
diluted into in the product.

d. based on an independent analysis 
of the potency of the ingredients in 
the product.

e. based on the lack of contaminants 
present such as heavy metals, residual 
solvents, and pesticides.

5. Dosing is: (select all that apply)
a. multiply weight in kilograms by 

number of milligrams/kg using the 
published dose of 2 mg/kg bid of CBD.

b. needs to consider the severity of the 
condition which may necessitate 
a higher initial dosage.

c. needs to account for the obesity of 
the animal which may need a higher 
initial dosage.

d. Simple. Start with the low end of dosing 
of 0.5 mg/kg bid, and after 2 weeks to 
establish as steady state blood level of 
CBD, reevaluate efficacy, and increase 
dose by 2 times if no efficacy observed.

CE TEST QUESTIONS

INSTRUCTIONS  
Begin the course test online after 

reading this article at  
dvm360.com/journal/CE/Dec2021
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Gekko Compass
Online diagnostic and treatment tool 

Gekko Compass guides clinicians from symptoms to diagnosis 
to accurate treatments immediately. First, list all the possible 
symptoms, clinical findings, and diagnostic results. The more 
symptoms added, the more accurate the differential list 
becomes and the list of differential diagnoses in probability 
score order can be viewed. Plus, details of the diagnoses and list 
of related symptoms and findings are shown in typicality order. 
The treatment options for the diagnoses then can be viewed; 
different treatment protocols will appear for the clinician to 
select appropriate treatments and calculate drug dosages. Gekko 
Compass then displays a summary of the visit.  

For more information, visit gekkovet.com

Embark DNA Test for Purebred Dogs
Canine genetic and health-risk testing  

This DNA kit offers dog owners actionable health insights to 
share with veterinarians for incorporating a preventive, proactive 
health plan. Through a cheek swab, it screens for more than 
200 genetic health risks, measures genetic diversity, and traces 
a dog’s breed and ancestry as far back as its great-grandparents. 
The test includes the only available DNA relative finder for dogs. If 
unexpected health results are detected, veterinary geneticists are 
available on the platform for consultation.

For more information, visit embarkvet.com

iVET360 Recruiting Tool Kit
Online hiring resource

This free online resource consists of a series of articles, 
templates, and how-to guides specially designed to help 
simplify the recruitment process for practice and hiring 
managers. It features tips on writing job ads to attract 
candidates, conducting interviews, making offers, and 
determining wages and benefits. As a result, practices can 
develop a formal recruiting and hiring process. 

For more information, visit ivet360.com/recruiting-tool-kit

Instinct Raw Longevity
Dog and cat food line 

Featuring recipes for puppies and kittens, adult dogs and cats, 
and senior dogs and cats, this pet food line is formulated to 
support heart, immune system, gut, and skin and coat health. 
It features frozen raw bites and patties, freeze-dried raw 
bites, and products that are a combination of 20% freeze-
dried raw and 80% kibble. Each format is minimally processed 
to retain optimal nutrient values and contains responsibly 
sourced meat ingredients and no genetically modified fruits 
or vegetables. All frozen raw and freeze-dried raw Longevity 
products are free of grain, corn, wheat, soy, artificial colors, 
and artificial preservatives.  

For more information, visit instinctpetfood.com/why-raw
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Demandforce Phone
Communication system 
The Demandforce Phone improves efficiency and client relations. 
The Smart Caller ID displays key details of the person on the 
line such as photos, payments, and upcoming appointments. 
If no one is available to take the call, the Demandforce Phone 
automatically sends a welcoming text to a potential patient. 
It includes more than 100 features and can be customized to 
meet the needs of the front desk team and daily operations. 
The system’s simple, user-friendly interface enables quick 
adoption while allowing access to on-demand support from 
a service team. A complete suite of engagement tools connects 
with a high-quality phone service for managing patient calls. 
The system combines phone, 2-way text, fax, email, and video 
conferencing that all link back to the existing practice number.

For more information, visit demandforce.com/product/phone

Veterinary Dialogue Trainer
Online communication training platform 
This online platform encourages veterinary professionals 
to practice and improve their communication skills in 
a comfortable, safe environment. It features specially created 
simulations that emphasize the challenges in veterinary 
practice. Each scenario is based on real-life situations 
and was created with specific learning objectives in mind. 
The simulations can be personalized with the choice of 
scenarios, avatars, locations, emotions, scoring parameters, 
and voice options. The player displays 3 answer options 
that lead to different outcomes and scores. These options 
are continuously updated and evaluated by feedback and 
suggestions made by players to help individuals practice 
communication skills. 

For more information, visit veterinarydialoguetrainer.com

Mighty Paw Slow Feed Dog Bowl Insert
Nutritional accessory 
This insert is specifically designed with raised ridges of various 
heights to slow down a dog’s eating to reduce the risk of 
bloating, gulping, and vomiting. It also stimulates their mind by 
challenging them during mealtime. It is made with BPA-free 
silicone. The quick pull paw tab allows for easy removal, and it 
is dishwasher safe. The Mighty Paw Slow Feed Dog Bowl Insert 
can be used on its own or added to a dog food bowl. The insert, 
which is 7 inches in diameter and 2 inches in height and holds       
3 cups of dry food, is available in green and orange. 

For more information, visit mightypaw.com/products/
slow-feed-bowl

Vital Pet Life Mobility  
Daily Joint Supplement
Canine and feline powder for joint support
This daily supplement powder provides joint support 
for dogs and cats. The proprietary blend includes just 
4 ingredients—New Zealand green-lipped mussel, krill 
extract, alfalfa protein, and organic flax seed. That means 
there are no artificial ingredients, genetically modified 
organisms, or fillers. It helps pets’ bodies fight stiff and sore 
joints, and it encourages growth and repair of tendons, 
cartilage, tissue, and supporting collagen formation as it 
supports flexibility, movement, and mobility.

For more information, visit vitalpetlife.com
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MARKETPLACE & PRODUCT SHOWCASE

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
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Visit our support website for all our brochures,
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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
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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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Sign up to join the 
Feline Fix by Five Movement 
felinefixbyfive.org/veterinarian-signup

Prepubertal sterilization 
does NOT predispose to 
femoral neck fractures
Normal bone growth is influenced 
by gonadal hormones and 
gonadectomy prior to growth plate 
closure delays closure. There is, 
however, no documented clinical 
significance of delayed growth plate 
closure in cats. No studies 
document increased incidence of 
physeal fractures in cats sterilized 
before the cessation of growth. 
Since the traditional age of 
sterilization has been 6 months 
millions of cats have been sterilized 
prior to growth plate closure. Clearly 
if open or wide physis predisposed 
to femoral neck fractures it would 
have discovered by now.

A case-controlled study evaluated 
the associations between early 
neutering, obesity, outdoor access, 
trauma, and feline degenerative joint 
disease. The study “demonstrated 
that obesity, outdoor access and a 
history of trauma may predispose 
cats to developing owner-reported 
mobility changes associated with 
degenerative joint disease whereas 
neutering before 6 months of age 
appears to decrease that risk.1

Prepubertal castration 
does NOT predispose to 
urinary obstruction
Several studies have documented 
factors which predispose to urinary 
obstruction. Prepubertal castration is 
never identified as a predisposing 
factor.

A retrospective, case-control study of 
cats with urinary obstruction evaluated, 
among other things, the predisposing 
factors for feline urinary obstruction. 
The study did not identify early 
castration or the failure to extrude the    
penis as predisposing factors.1

A paper in 2016 described risk factors 
associate with feline calcium oxalate 
urolithiasis. The risk factors included 
increased calcium excretion, increased 
oxalate excretion, urine pH, decreased 
urine volume. Certain feline breeds    
are predisposed. The paper doesn’t 
identify early castration as a 
predisposing factor. A case-control 
study published in 2006 identified risk 
factors associated with clinical signs of 
lower urinary tract diseases in indoor 
cats. The paper did not identify early 
castration as a predisposing factor.3

Studies exploring the relationship 
between prepubertal gonadectomy and 
health problems have not identified any 
predisposition for urinary obstruction 
associated with prepubertal 
castration.4,5

Prepubertal sterilization 
does NOT predispose to 
orthopedic problems
Normal bone growth is influenced by 
gonadal hormones and gonadectomy 
prior to growth plate closure delays 
closure. There is, however, no 
documented clinical significance of 
delayed growth plate closure in cats. 
No studies documented increased 
incidence of physeal fractures or joint 
disorders in cats sterilized before the 
cessation of growth. Since the 
traditional age of sterilization has 
been 6 months millions of cats have 
been sterilized prior to growth plate 
closure. Clearly if open or wide physis 
predisposed to femoral neck fractures 
it would have discovered by now.

A case-controlled study evaluated the 
associations between early neutering, 
obesity, outdoor access, trauma, and 
feline degenerative joint disease. The 
study “demonstrated that obesity, 
outdoor access and a history of 
trauma may predispose cats to 
developing owner-reported mobility 
changes associated with degenerative 
joint disease whereas neutering 
before 6 months of age appears to 
decrease that risk.1

The long-term studies do not 
document increased incidence of 
lameness, fractures, or other clinically 
relevant orthopedic issues. 4,5 
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Research Shows that Fixing by 
Five Months of Age Saves Lives 
with No Adverse Side Effects

A recent survey of veterinarians showed that while the majority are moving toward the “new 
normal” of spaying/neutering felines by the age of twenty weeks, there are still some 

veterinarians who are concerned about three potential problems. Research dispels common 
myths about the adverse impact of spaying/neutering by 20 weeks of age.

C

M

Y

CM

MY

CY

CMY

K

Feline Fix by Five Ad_Print.pdf   1   11/4/21   10:55 AM



106  |  December 2021  |  dvm360.com

THE DILEMMA | Marc Rosenberg, vmd

I t’s inevitable in the veterinary 
field: Sooner or later you likely will 
get bitten. Lake Animal Hospital 

has always prided itself on priori-
tizing the health and well-being of 
staff members. Though the obvious 
concern for the past couple of years 
has been the COVID-19 pandemic, 
efforts to keep team members healthy 
also include taking diligent precau-
tions to avoid staff injuries when 
handling pets. When treating scores 
of animals that are stressed and in 
pain, it should be expected that some 
of these pets may lash out.

Recently, this is exactly what 
happened at the Lake Animal 
Hospital. A 3-year-old German shep-
herd named Prince had been seen 
uneventfully several times before for 
routine physicals and vaccinations. 
He now presented with a limp in his 
left front leg. Veterinary technician 
Janet escorted Prince into the exam 
room, and after taking a history from 
the client, she and the client walked 
Prince on to the exam room lift table.

Janet then began to take Prince’s 
vitals, and a turn of events unfolded 
quickly. As she was attempting to 
take his rectal temperature, Prince 
suddenly turned and bit Janet on her 
left forearm. The client immediately 
controlled the dog as the startled 
technician left the exam room for 
medical assistance. The clinic staff 

rendered first aid and arranged for 
the injured technician to be taken to 
a local urgent care facility.

The veterinarian and another 
technician returned to the exam room 
and informed the concerned client of 
technician Janet’s status. Prince, with 
the client’s permission, was carefully 
muzzled and the visit was completed. 
It was now necessary for the practice 
to assess the existing safety proce-
dures in place, what went awry, and 
how to prevent future incidents such 
as this from occurring. 

Lake Animal Hospital’s safety 
procedures clearly outline how to 
safely interact with apprehensive 
patients. They state that clients should 
always be asked if their pet may 
become nervous when handled by 
strangers. In addition, it is standard 
procedure to note in the medical 
record if the pet has the potential to 
be aggressive. Then an assessment of 
the dog’s demeanor is to be completed 
by the veterinarian and the technician 
once they enter the exam room. Staff 
members are always advised to err on 
the side of caution. Whenever there 
is an injury at the clinic, the injured 
staff member must be the priority, 
then any injury—no matter how 
small—should be completely reviewed 
to prevent future occurrences and 
analyzed to see if any safety regula-
tions were violated.  

In this case it was determined that 
because the dog was presented with a 
painful injury, an assessment of preex-
amination restraint should have been 
made. The dog’s initial demeanor and 
the lack of historical indicators of 
aggression led to this assessment not 
being performed. There was no blame 
attributed to technician Janet, and she 
was simply advised that such a situa-
tion is a cautionary tale as a normally 
gentle dog can become a threat when 
in pain. As veterinary professionals, 
we know injuries of this nature are 
never the dog’s fault. In addition to 
observing the precautions that Lake 
Animal Hospital has in place to mini-
mize staff injuries, it is important to 
never become complacent, because 
the reward of assisting an animal in 
distress does come with some risk. 

Dr Rosenberg’s response 
When you work with animals month 
after month, year after year, you get 
very comfortable around them. You 
learn to judge an animal’s character 
very accurately. What you can’t 
predict is the unknown. Pain, loud 
noises, and quick movements can 
quickly trigger aggressive behavior. 
Nobody’s perfect, but if you follow 
the motto “Be prepared,” both the 
patient and the caretaker will remain 
as safe as possible. 

PRACTICES FOR SALE OR LEASE

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! PANHANDLE- Solo Doctor, 
Experienced Staff, Additional Lot 
& Tons of Room for Expansion!
FL SARASOTA Area- All Pets 
Clinic, Distress Sale, Posh 
Commercial Area, Leased Facility. 
FL MELBOURNE- All Animal 
& Bird Hospital, Distress Sale, 
Directly off Busy HWY, Room 
for Immediate Expansion.
FL CENTRAL FLORIDA- Fort 
Meade Animal Clinic, 3,000 
SF Facility, Upgrade Cash 
Allotment Awarded at Closing.
GA PRICE REDUCED! PERRY 
Area- Bembry Veterinary Clinic, 
Grossing Approximately $900K+, 
Practice & Real Estate Only $525K!
NC NEW! EASTERN NC 
- Grossing Approximately 
$1.5M, Highly Desirable Area, 
Seeking Individual Buyer.
NY NEW! CENTRAL NEW YORK- 
Real Estate Offered, Owner Willing 
to Stay On, More Info Coming Soon!
NM UNDER NEGOTIATION! 
SANTA FE Area- Grossing 
over $700K with Tremendous 
Annual Growth, Equipped with 
New Digital Radiology.
SC NEW! BEAUFORT Area- 
Grossing Approximately 
$800K, Steady Annual Growth, 
Experienced Staff in Place. 
TN NEW! KNOXVILLE 
Area- Grossing $1.2M, Well-
Maintained with Exceptional 
Organization, Turn-Key Ready!
TN KNOXVILLE Area- Grossing 
Approximately $700K, YTD Sales 
Up 20%, Owner Willing to Stay on.
TX NEW! HOUSTON - WINROCK 
ANIMAL CLINIC. Grossing 
$800K, Leased Facility in Bustling 
Commercial Area, ATC $196.

  
Taking the bite  
out of being bitten
When a patient bit a staff member, this clinic assessed 
its existing safety to determine how to deal with similar 
future incidents or prevent them from occurring.  
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Visit us at idexx.com/360program

Surround yourself with a comprehensive solution

IDEXX 360 is a diagnostic partnership that offers your practice the flexibility and access to industry-leading

testing, tools, and care innovations that provide you a complete view of your patient’s health. 

Build your suite of analyzers at no charge  
and keep your practice at the forefront of care.
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DISCLAIMER: Subject to additional terms and conditions and may not be available to all customers. IDEXX 360 provides analyzers, 
diagnostic imaging systems, and practice management software at no upfront charge in exchange for a multiyear commitment agreement.




