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Do you discuss potential 
adverse effects with pet 
owners during every 
vaccine visit?
“Yes, and I provide a list of referral 
clinics that are open after we close.” 
—Aezel P

“Yes, and I indicate the injection 
site.”—Renay BP

“I mention adverse effects at the end 
of the appointment and ask the owner 
to return their pet to the clinic if an 
adverse effect occurs.”—Meryem I

“Yes; I send home a vaccination hand-
out with the owner. I also write the 
appropriate diphenhydramine dose 
on the handout.”—Courtney F

“No; I have never seen a patient have 
an adverse effect from a vaccine.” 
—Leanne W

“I advise owners about potential injec-
tion site swelling, vomiting, or diarrhea 
and provide contact information for 
clinics that are open after we close in 
case of emergency.”—Tori R

Do you try to always 
schedule recheck 
examinations with 
the clinician who 
conducted the initial 
examination? 
“Scheduling with the same clini-
cian is ideal but cannot always 
be accommodated, which is why 
keeping detailed patient records 
is important.”—Cynthia N

“In some cases, I want to see the 
patient myself, but there are cases 
in which I am comfortable with 
another clinician doing the 
recheck.”—Angela C

“Yes, but pet owners often need to 
schedule appointments for a spe-
cific day or time and end up with a 
different clinician.”—Ashley B

“Scheduling with the same 
clinician would be nice, but it 
rarely happens.”—Jennifer T

54%
No

46%
Yes

57%
Veterinary sta�

43%
Clinicians

WE 
ASKED …

Have you used human 
over-the-counter drug tests 

to screen for marijuana 
toxicity in dogs?

Who is primarily responsible 
for presenting estimates to 
pet owners at your clinic?
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The Cat’s Out of the Bag
Collect Better Data, Reduce Stress with Simple Approach to Feline Care

Advertorial

In a 2021 study, “Factors 
Influencing Stress and Fear-
related Behaviour of Cats During 
Veterinary Examinations¹,” 85% 
of cats had a heart rate higher 
than normal during veterinary 
exams. The results confirmed that 
veterinary exams and possibly, 
travel to appointments, lead to 
tachycardia, mydriasis and fearful 
or aggressive behavior. 

Simple techniques and tools 
to calm cats can result in more 
reliable data. “Applying uniform, 
constant and deep pressure 
around a cat’s body, which has 

been shown to relax muscle tone 
and decrease blood pressure, 
heart rate and basal metabolic 
rate, make lab data easier to 
obtain and results more accurate,” 
says Surell Levine, VMD.

Levine developed the recently 
patented Calm & Cozy Cat Wrap,  
a unique, swaddle-like product 
with multiple resealable access 
points that allow for easy blood 
draws, vaccinations, cystocentesis 
and blood pressure checks, while 
feline patients remain calm. 

“I have used standard cat bags in 
the past and they were a disaster. 

This tool is completely different 

and invaluable to our small,  

two-person veterinary practice. 

We have managed to get valuable 

diagnostics from cats who 

previous vets had tanked,”  

says Mary Epstein, DVM. 

Safety In the Clinic

According to Richard Best,  
a director at the  
Occupational Safety and 
Health Administration, 
the leading hazard in the 
veterinary workplace is 
animal restraint². 

Veterinarians who have 
wrapped cats in towels or 
traditional “cat bags” know 
it’s a process fraught with 
escapes, bites and scratches. 
“Cats are quick to escalate and 
slow to calm,” says Levine.  
“Once they escalate, it’s over.” 

The Calm & Cozy Cat Wrap 
holds a cat’s body tightly, 
so its head movements are 

easier to predict, reducing 
the chance of bites. The 
wrap’s material also prevents 
penetration from claws. 

“It’s a game changer for 
our spicy cats,” said Kerry 
Hoobler-Riek, DVM. 
“We are able to do more 
venipunctures, exams and 
injections than when using 
towel wraps and Kevlar 
gloves.” 

Aimee Rodden, DVM adds, 
“It’s the best thing ever 
invented for stress-free cat 
restraint for both the cat and 
the handler.” 

1 Alessandra Tateo, Martina Zappaterra, Antonia Covella & Barbara Padalino (2021) Factors influencing stress and fear-related behaviour of cats during veterinary examinations, Italian 
Journal of Animal Science, 20:1, 46-58, DOI: 10.1080/1828051X.2020.1870175

2AAHA NEWStat, US Department of Labor: Working in the veterinary field is more dangerous than working in law enforcement, Tony McReynolds, August 15, 2019

Cephalic blood draw on feral ear-tipped calico

THREE WAYS THE VET-DESIGNED

IS TRANSFORMING 
THE VET VISIT

#1

#2

#3

Step 1: Soothe
Unlike typical cat  
bags, the wrap’s  
tight swaddle soothes  
the cat and thereby reduces stress 
for the owner and veterinarian.

Step 2: Secure
Swaddling keeps both cat and 
staff safe from unpredictable 
movements, while the secure hold 
prevents choking and discomfort.

Step 3: Simplify
Resealable access points make 
physical exams and diagnostics 
easier. Follow this  
QR code to see it  
in action:

CALM & 
COZY CAT 
WRAP

calmcozycat.com
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PODCAST
Chronic Coughing in a 
Yorkie with Dr. Palma 
Douglas Palma, DVM, DACVIM 
(SAIM), discusses when to suspect 
chronic bronchitis (and how to 
distinguish it from other differential 
diagnoses), important aspects of 
treatment, and practical tips for 
administering steroids and inter-
preting chest radiographs.
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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® 
Group

Active Control 
Group

Dogs that 
died
due to CHF

14.3% 
n = 175 

14.4% 
n = 180

9 of 126 dogs
with AVVI

16 of 130 dogs 
with AVVI

16 of 49 dogs 
with DCM

10 of 50 dogs 
with DCM

Dogs that 
developed 
new 
arrhythmiasa

39.4% 
n = 175

45.0% 
n = 180

45 of 126 dogs 
with AVVI

59 of 130 dogs
with AVVI

24 of 49 dogs 
with DCM

22 of 50 dogs 
with DCM

VETMEDIN® 
Group

Active Control 
Group

Treatment 
Success on 
Day 29

80.7%
n=134

76.3%
n=131

88 of 101 dogs  
with AVVI

77 of 100 dogs  
with AVVI

20 of 33 dogs  
with DCM

23 of 31 dogs  
with DCM

Treatment 
Success on 
Day 56

71.1%
n=113

67.2%
n=110

66 of 85 dogs  
with AVVI

56 of 85 dogs  
with AVVI

13 of 28 dogs  
with DCM

17 of 25 dogs  
with DCM

No increase 
in furosemide 
dose between 
Day 1 and 
Day 29

78.3%
n=130

68.6%
n=126

Severe left ventricular hypertrophy 
with multifocal subendocardial 
ischemic lesions

One 3X and 
two 5X dogsa

Moderate to marked myxomatous 
thickening of the mitral valves Three 5X dogs

Myxomatous thickening of the 
chordae tendineae

One 3X and 
two 5X dogs

Endocardial thickening of the left 
ventricular outflow tract

One 1X, two 
3X, and two  
5X dogs

Left atrial endocardial thickening 
(jet lesions) in 2 of the dogs that 
developed murmurs of mitral valve 
insufficiency

One 3X and 
one 5X dog

Granulomatous inflammatory lesion 
in the right atrial myocardium One 3X dog
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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.

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.

TOGETHER, WE ARE MORE THAN MEDICINE.
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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® 
Group

Active Control 
Group

Dogs that 
died
due to CHF

14.3% 
n = 175 

14.4% 
n = 180

9 of 126 dogs
with AVVI

16 of 130 dogs 
with AVVI

16 of 49 dogs 
with DCM

10 of 50 dogs 
with DCM

Dogs that 
developed 
new 
arrhythmiasa

39.4% 
n = 175

45.0% 
n = 180

45 of 126 dogs 
with AVVI

59 of 130 dogs
with AVVI

24 of 49 dogs 
with DCM

22 of 50 dogs 
with DCM

VETMEDIN® 
Group

Active Control 
Group

Treatment 
Success on 
Day 29

80.7%
n=134

76.3%
n=131

88 of 101 dogs  
with AVVI

77 of 100 dogs  
with AVVI

20 of 33 dogs  
with DCM

23 of 31 dogs  
with DCM

Treatment 
Success on 
Day 56

71.1%
n=113

67.2%
n=110

66 of 85 dogs  
with AVVI

56 of 85 dogs  
with AVVI

13 of 28 dogs  
with DCM

17 of 25 dogs  
with DCM

No increase 
in furosemide 
dose between 
Day 1 and 
Day 29

78.3%
n=130

68.6%
n=126

Severe left ventricular hypertrophy 
with multifocal subendocardial 
ischemic lesions

One 3X and 
two 5X dogsa

Moderate to marked myxomatous 
thickening of the mitral valves Three 5X dogs

Myxomatous thickening of the 
chordae tendineae

One 3X and 
two 5X dogs

Endocardial thickening of the left 
ventricular outflow tract

One 1X, two 
3X, and two  
5X dogs

Left atrial endocardial thickening 
(jet lesions) in 2 of the dogs that 
developed murmurs of mitral valve 
insufficiency

One 3X and 
one 5X dog

Granulomatous inflammatory lesion 
in the right atrial myocardium One 3X dog

BIAHU-002144_VET_TradeAd_TVP-8.125x10.875_rsg.indd   2 7/28/22   11:16 AM

See page 10 for product information summary.

http://www.boehringer-ingelheim.com


All the power of Plumb’s Pro™ is live on the Plumb's™ mobile app

Subscribe now and take Pro everywhere you go.
plumbs.com

CLINICAL SUPPORT HAS 
NEVER BEEN SO MOBILE 

https://plumbs.com


DEPARTMENT h CATEGORY h PEER REVIEWED

13  cliniciansbrief.com January 2016

PANCREATIC  
BIOPSY 

Ron Ofri, DVM, PhD, DECVO 
Hebrew University of Jerusalem  
Rehovot, Israel

CASE IN POINT

OSTEOARTHRITIS 
PAIN IN A CAT

Gabriella N. Castro, DVM
Arielle Pechette Markley, DVM, cVMA, CCRT, CVPP, DAIPM 
Nina R. Kieves, DVM, DACVS-SA, DACVSMR, CCRT
The Ohio State University



14  cliniciansbrief.com  September 2022

CASE IN POINT h FELINE MEDICINE h PEER REVIEWED

Max, a 15-year-old, 18.2-lb (8.3-kg) 
neutered male Maine coon, was referred 
for evaluation of chronic pain attributed 
to osteoarthritis (OA), which had been 
diagnosed by the referring clinician 7 
months prior. The owner reported Max 
had trouble ambulating, experienced 
pelvic limb collapse, and would bite when 
touched on the caudal end.

d  FIGURE Ventrodorsal and lateral pelvic radiographs showing severe osteophyte formation along the right femoral head and neck that 
caused effacement of the trochanteric fossa. The acetabulum is shallow due to remodeling and osteophyte formation. Mild osteophyte 
formation remains along the left femoral head and neck, as well as moderate osteophyte formation along the acetabulum. Caudal lum-
bar spondylosis deformans is unchanged from initial radiographic findings. Rounded, angular mineral bodies are present bilaterally in 
the stifle joints with moderate concurrent periarticular osteophyte formation. Short, linear mineral bodies can be seen in the soft tis-
sues of the right caudal crus. 

Pain persisted despite weight loss and initial
management with compounded gabapentin 
(12 mg/kg PO every 12 hours for pain manage-
ment), methimazole (2.5 mg/cat PO every 12 
hours for previously diagnosed hyperthyroidism), 
glucosamine/chondroitin (1 capsule [per package 
label] PO every 24 hours for joint health), polysul-
fated glycosaminoglycan (2 mg/kg SC every 1-2 
weeks as a disease-modifying drug for OA), a homeo-
pathic remedy for pain relief, and a nutritional sup-
plement for managing inflammation; cold laser 
therapy (elbows, hips, and knees) was also used. 

https://cliniciansbrief.com
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Physical Examination
Physical examination was performed with Max 
under sedation due to his fractious temperament. 
BCS was 9/9. There was significant disuse muscle 
atrophy of the pelvic limbs; palpable crepitus in 
both stifles and elbows; and decreased extension, 
decreased range of motion, and discomfort on 
extension of the right hip. The left hip had 
appropriate range of motion and no crepitus. 
Crepitus without instability was noted at the level 
of the stifles. The remainder of the examination 
was unremarkable.

Diagnosis 
Radiographic Findings
Radiographs taken by the referring clinician 
showed a shallow right acetabulum with decreased 
coverage of the femoral head and secondary 
changes, including a sclerotic acetabular rim, 
smoothly marginated periosteal proliferation along 
the cranial and caudal pillars of the acetabulum, 
flattening of the right femoral head, thickening of 
the femoral neck, and mild craniodorsal sublux-
ation. The left coxofemoral joint was congruent but 
had mild changes with osteophytes along the cra-
nial acetabular margin. There was a mild amount of 
spondylosis deformans at L6-L7 and L7-S1. 

Radiographs of the stifles showed subchondral 
bone sclerosis of both medial femoral condyles and 
medial tibial condyles. Osteophytes and entheso-
phytes were present along the distal femurs and 
proximal tibiae. A large amount of amorphous peri-
articular new bone was located within and adjacent 
to the craniomedial aspects of the stifle joints and 
just proximal to the tibial eminences. 

Radiographic diagnoses at that time were moder-
ate, right-sided, coxofemoral degenerative joint 
disease with subluxation of the femoral head; 
mild, left-sided, coxofemoral degenerative joint 
disease with no evidence of subluxation; and 
severe, bilateral stifle degenerative joint disease.

At the referral clinic, 8.5 months after initial  
presentation, Max was sedated, and repeat ventro-

TREATMENT AT A GLANCE

h Gabapentin and meloxicam can be used to control 
pain. 

h Oral glucosamine/chondroitin and polysulfated 
glycosaminoglycan injections can be administered as 
supplemental therapy. 

h Increased activity at home can aid weight loss. 

h Rehabilitation therapy that includes acupuncture, 
photobiomodulation therapy (eg, class IV laser), 
pulsed electromagnetic field therapy, soft-tissue 
techniques, underwater treadmill use, and therapeutic 
exercises can be beneficial.

dorsal and orthogonal lateral pelvic radiographs 
were obtained to evaluate progression or change 
(Figure).

Although findings were unchanged from previous 
radiographs, OA in the right hip appeared mildly 
progressed. 

Differential Diagnoses
Differential diagnoses for decreased range of 
motion with crepitus in the hip include primary 
degenerative joint disease, degenerative joint dis-
ease secondary to hip dysplasia, fracture (acute or 
chronic), Legg-Calve-Perthes disease, hip luxation, 
infective/inflammatory arthritis, and neoplasia.

Bilateral hip dysplasia with secondary OA and 
bilateral stifle OA were diagnosed based on patient 
history, physical examination findings, and sur-
vey radiographs.

Continues hOA = osteoarthritis
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DIAGNOSIS:
HIP DYSPLASIA WITH SECONDARY 
& STIFLE OSTEOARTHRITIS

Treatment & Management
Max was continued on the medication regimen 
outlined previously. Rehabilitation was initiated, 
including acupuncture, low-level laser therapy (12 
J/cm2 applied to the lumbar spine, hips, and stifles), 
pulsed electromagnetic field therapy, soft-tissue 
techniques (eg, massage, stretching, passive range 
of motion, joint mobilization), and exercise on an 
underwater treadmill. Massage and passive range 
of motion were performed without sedation. 

The first rehabalitation session went well, and 
weekly sessions were advised. The importance of 
activity to maintain joint health and encourage 
weight loss were explained to Max’s owner, and 
recommendations were made on how to encourage 
activity at home, including spending more time 
outside.

Underwater treadmill time and exercises were 
increased as tolerated; the amount and duration of 
therapy were dictated by Max’s comfort and will-
ingness to comply. Max had improved hip comfort 
and range of motion by the third rehabilitation 
session. He was increasingly comfortable and com-
pliant at each session, and his temperament 
improved as pain was better controlled by the pre-
viously outlined multimodal approach.

Weekly rehabilitation therapy sessions continued, 
as well as meloxicam (0.04 mg/kg PO every 72 
hours; initiated 2 years after rehabilitation ther-
apy was started, extra-label with owner consent), 
gabapentin (50 mg/cat PO every 12 hours when at 
home for pain management; 100 mg PO at the time 
of drop off when coming to the clinic, at least 2 
hours prior to the beginning of treatment, as gab-
apentin is shown to cause the greatest reduction of 
stress 2 hours postadministration), polysulfated 
glycosaminoglycan (4.45 mg/kg SC every 7 days), 
glucosamine/chondroitin (1 capsule [per package 
label] PO every 24 hours), methimazole (5 mg/cat 
PO every 12 hours; dosage based on thyroid level), 
acupuncture, low-level laser therapy (12 J/cm2 
applied to the lumbar region, hips, and stifles), 
pulsed electromagnetic field (60 minutes during 
laser therapy and acupuncture), soft-tissue tech-
niques (eg, massage, stretching, passive range of 
motion, joint mobilization), underwater treadmill 
use (intermittent and patient temperament depen-
dent), and therapeutic exercises (variable).1,2

Prognosis & Outcome
Continued therapy and medication helped with 
long-term control of Max’s pain, enabling comfort 
and continued mobility gain. 

After 2 years, Max’s weight was 8.4 lb (3.8 kg; 
54% decrease from initial presentation); this sig-
nificant weight loss was likely a key component of 
improvement. Max ambulated freely in the home, 
could go up and down stairs, went outside, and 
played with his feline housemate. He also tolerated 
being touched on the caudal end and had an 
improved temperament. 

Discussion
Cats and dogs with OA can have different presenta-
tions. Dogs often develop OA because of an under-
lying condition (eg, joint dysplasia, cruciate 
disease, luxating patellae) that can lead to joint 
pathology and pain.3 Cats are often presented with 
primary OA (ie, no underlying disease causing 
pathology); in one study, a potential underlying 
cause of OA could only be found in 11% of cats.4 

Cats often do not show 
abnormalities related to OA
on physical examination, 
making diagnosis 
challenging.
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can also play an important role in managing 
chronic OA.

There are no level 1 evidence studies assessing 
most oral medications or laser therapy for treat-
ment of OA pain in cats. In addition, there are few 
FDA-approved long-term medications available to 
treat OA in cats, making management significantly 
more challenging than in dogs. 

Frunevetmab, a monoclonal antibody that targets 
nerve growth factor, has been FDA-approved for use 
in cats in the United States. Preliminary studies for 
this new class of pain relievers show possible treat-
ment for feline OA pain.8,9 Clinical trials showed 
minimal effects on the liver, kidneys, and GI 
system; dermatologic adverse effects were most 
common.8,9 Frunevetmab is a monthly injectable 
medication that may be more easily administered 
to cats compared with daily oral medications. Fur-
ther study and evaluation are needed to determine 
efficacy.

TAKE-HOME MESSAGES

h OA is common in overweight, older cats.

h Feline OA is usually a primary disease process, rather 
than secondary to disease (eg, hip dysplasia), and 
routine screening is recommended.

h OA cannot be cured. Treatment should focus on 
managing clinical signs and slowing progression.

h Main principles of OA management are pain control, 
consistent exercise, and weight loss. 

h Controlling pain can help increase activity and 
improve weight control and should be the first step in 
treatment. 

Cats often do not show abnormalities related to OA 
on physical examination, making diagnosis chal-
lenging. Diagnosis relies heavily on signs reported 
by the pet owner5; it is thus important to obtain a 
thorough patient history and be aware of changes 
in the patient. Asking specific questions about 
comfort, jumping, grooming, and activity level at 
home can help assess for possible signs of OA. 
Awareness of the unique presentation of OA in cats 
can help with early diagnosis and treatment. 

Radiographs can help confirm clinical signs that 
may be attributed to joint disease, monitor changes, 
and determine the degree of joint disease6; how-
ever, survey radiographs may not definitively deter-
mine the type of joint disease or inciting cause. 
Thorough patient history and physical examination 
are key to diagnosis. Arthrocentesis with cytologic 
evaluation can help differentiate sepsis, degenera-
tive change, immune-mediated disease, and neopla-
sia if change is seen on radiographs but the 
underlying cause is undetermined. 

OA management typically involves weight loss, 
activity modification with consistent exercise, and 
pain control. OA cannot be cured or reversed. The 
goal of treatment should be to manage clinical 
signs, including adequate pain management, and 
slow progression.7 Pain should be managed first, 
so patients can become more active, resulting in 
weight loss and increased mobility.7

Although NSAIDs are the mainstay treatment in 
dogs with OA, long-term use is limited in cats in 
the United States, making pain management in 
cats with chronic disease challenging. Many older 
cats with OA have concurrent renal disease, pre-
cluding use of an NSAID. 

Alternative medications include gabapentin, 
tramadol, and amantadine. These drugs in con-
junction with disease-modifying agents (eg, poly-
sulfated glycosaminoglycan) and supplements (eg, 
glucosamine/chondroitin, omega-3 fatty acids) 
should be considered in cats with OA. Alternative 
methods of treatment, including rehabilitation, OA = osteoarthritis Continues h

https://cliniciansbrief.com


18  cliniciansbrief.com  September 2022

CASE IN POINT h FELINE MEDICINE h PEER REVIEWED

Surgical intervention, including total hip replace-
ment and femoral head and neck ostectomy, is 
often considered in patients with hip OA, but sur-
gery was not appropriate for this patient because 
of degenerative stifle changes and severe obesity.

After pain is controlled, activity can be modified 
to include more low-impact activities, as they are 
better tolerated by patients with OA. Increasing 
activity as tolerated should be a goal in sedentary 
patients. n
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ZorbiumTM

[buprenorphine transdermal solution]

For use in cats only
20 mg/mL
For topical application in cats
Opioid analgesic
CAUTION: Federal law restricts this drug to use by or on the 
order of a licensed veterinarian.
Before using Zorbium, please consult the product insert, a 
summary of which follows:

HUMAN SAFETY WARNING
Abuse Potential
ZORBIUM contains buprenorphine, an opioid that exposes 
humans to risks of misuse, abuse, and addiction, which 
can lead to overdose and death. Use of buprenorphine 
may lead to physical dependence. The risk of abuse by 
humans should be considered when storing, 
administering, and disposing of ZORBIUM. Persons at 
increased risk for opioid abuse include those with a 
personal or family history of substance abuse (including 
drugs or alcohol) or mental illness (e.g. depression).
Life-Threatening Respiratory Depression
Serious, life-threatening, or fatal respiratory depression 
may occur with accidental exposure to or with misuse or 
abuse of ZORBIUM. Monitor for respiratory depression if 
human exposure to buprenorphine occurs. Misuse or 
abuse of buprenorphine by swallowing, snorting, or 
injecting poses a significant risk of overdose and death.
Accidental Exposure
Because of the potential for adverse reactions associated 
with accidental exposure, ZORBIUM should only be 
administered by veterinarians or veterinary technicians 
who are trained in the handling of potent opioids. 
Accidental exposure to even one tube of ZORBIUM, 
especially in children, can result in a fatal overdose of 
buprenorphine.
Risks From Concurrent Misuse or Abuse with 
Benzodiazepines or Other CNS Depressants
Concurrent misuse or abuse of opioids with 
benzodiazepines or other central nervous system (CNS) 
depressants, including alcohol, may result in profound 
sedation, respiratory depression, coma, and death.
See Human Safety Warnings for detailed information.

INDICATION:
ZORBIUM is indicated for the control of postoperative pain 
associated with surgical procedures in cats.
DOSAGE AND ADMINISTRATION:
This product should only be administered by veterinary 
personnel.
ZORBIUM is for administration only once for the surgical 
procedure. ZORBIUM should be applied 1 to 2 hours before 
surgery. A single application provides analgesia for 4 days. 
ZORBIUM should only be applied topically to the dorsal cervical 
area at the base of the skull. Do not apply if dorsal cervical skin 
is diseased or injured. The dosage of ZORBIUM is 1.2 – 3.1 mg/lb 
(2.7 – 6.7 mg/kg) administered topically as the entire tube 
contents according to the following dosing table:

 Pounds of  Kilograms of Dose of
 Body Weight Body Weight ZORBIUM
 2.6 to 6.6 1.2 to 3 0.4 mL (8 mg) pink tube
 >6.6 to 16.5 >3 to 7.5 1 mL (20 mg) green tube

Dose Application
Wear impermeable latex or nitrile gloves, protective glasses, and 
a laboratory coat to prevent direct solution contact with human 
skin, eyes, or mucosa when handling and applying the solution. 
Do not dispense ZORBIUM for administration at home by the pet 
owner (see HUMAN SAFETY WARNINGS).
See product insert for complete dosing and administration 
information.
CONTRAINDICATIONS:
ZORBIUM is contraindicated in cats with known hypersensitivity 
to buprenorphine hydrochloride, any of the inactive ingredients 
of ZORBIUM, or known intolerance to opioids.

WARNINGS:
HUMAN SAFETY WARNINGS:
Not for use in humans. Keep this and all medications out of 
reach of children and pets.
Human User Safety While Handling ZORBIUM in the Hospital:
Protective Covering: Do not come into direct contact with 
ZORBIUM. Wear impermeable latex or nitrile gloves, protective 
glasses, and a laboratory coat when applying ZORBIUM.
Mucous Membrane or Eye Contact During Application:
Direct contact of ZORBIUM with the eyes, oral, or other mucous 
membranes could result in absorption of buprenorphine and the 
potential for adverse reactions. If accidental eye, oral, or other 
mucous membrane contact is made during application, flush the 
area with water and contact a physician immediately. If wearing 
contact lenses, flush the eye first and then remove the
contact lens.
Skin Contact During Application:
Following application to the cat, allow a minimum drying time of 
30 minutes before direct contact with the application site. If 
human skin is accidentally exposed to ZORBIUM, wash the 
exposed area immediately with soap and water and contact a 
physician. Accidental exposure could result in absorption of 
buprenorphine and the potential for adverse reactions.
Drug Abuse, Addiction, and Diversion of Opioids:
Controlled Substance: 
ZORBIUM contains buprenorphine, a Schedule III controlled 
substance with an abuse potential similar to other
Schedule III opioids.
Abuse: 
ZORBIUM contains buprenorphine, an opioid substance, 
that can be abused and is subject to misuse, abuse, and 
addiction, which may lead to overdose and death. This risk 
is increased with concurrent use of alcohol and other 
central nervous system depressants, including other 
opioids and benzodiazepines. 
ZORBIUM should be handled appropriately to minimize the 
risk of diversion, including restriction of access, the use of 
accounting procedures, and proper disposal methods, as 
appropriate to the clinical setting and as required by law. 
Prescription drug abuse is the intentional, non-therapeutic 
use of a prescription drug, even once, for its rewarding 
psychological or physiological e�ects. Buprenorphine has 
been diverted for non-medical use into illicit channels of 
distribution. All people handling opioids require careful 
monitoring for signs of abuse.
Storage and Disposal: 
ZORBIUM is a Schedule III opioid. Store in a locked cabinet 
according to federal and state controlled substance 
requirements/guidelines. Any unused or expired tubes must be 
destroyed by a reverse distributor; for further information, 
contact your local DEA field o£ce or call Elanco US Inc. at 
1-888-545-5973.
Information for Physician: 
ZORBIUM transdermal solution contains a mu opioid partial 
agonist (20 mg buprenorphine/mL). In the case of an emergency, 
provide the physician with this package insert. Naloxone may 
not be e¦ective in reversing respiratory depression produced by 
buprenorphine. The onset of naloxone e¦ect may be delayed by 
30 minutes or more. Doxapram hydrochloride has also been 
used as a respiratory stimulant.
ANIMAL SAFETY WARNINGS:
For topical use in cats only. This product should only be 
administered by veterinary personnel.
Do not apply ZORBIUM if the application site at the dorsal 
cervical area has diseased or injured skin.
Do not apply ZORBIUM to anatomic areas other than the
dorsal cervical area because absorption characteristics may
be di¦erent.
PRECAUTIONS:
Following anesthesia and opioid analgesia, body temperature 
should be monitored postoperatively for immediate hypothermia 
and subsequent hyperthermia. Hyperthermia can occur and 
persist after the hypothermic e¦ects of anesthesia have 
resolved.
The safe use of ZORBIUM has not been evaluated in debilitated 
cats or cats with renal, hepatic, cardiac, or respiratory disease.
The safe use of ZORBIUM has not been evaluated in cats that are 
pregnant, lactating, or intended for breeding.
The safe use of ZORBIUM has not been evaluated in cats 
younger than four months old.
The safe use of ZORBIUM has not been evaluated in cats 
weighing less than 2.6 pounds or more than 16.5 pounds.
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ADVERSE REACTIONS:
In a randomized, multi-centered, double-masked, field study, 
ZORBIUM™ (buprenorphine transdermal solution) (N=113) or 
vehicle control (N=109) was administered to cats prior to 
elective surgical reproductive sterilization (castration/
ovariohysterectomy) in conjunction with forelimb onychectomy. 
Cats enrolled in the study were 4 months to 5 years of age and 
weighed 1.1 to 5.7 kg (2.5 to 12.5 lb). Clinical observations and 
physiological parameters were monitored prior to, during, and 
after surgery for 96 hours after sternal recumbency. 
Supplemental heat and fluids were allowed. There were no 
deaths during the study and no cats received an opioid reversal 
agent. Three ZORBIUM and 2 vehicle control cats were removed 
due to hyperthermia suspected to be treatment related. One 
ZORBIUM cat was removed due to fractious behavior 30 minutes 
following surgery. Adverse reactions were defined as any single 
excursion outside the normal range, as defined: 100.5 – 102.5 ̊ F 
body temperature; 60 – 120 mmHg mean arterial pressure; 
88 – 180 beats per minute for heart rate; 24 – 44 breaths per 
minute for respiratory rate. A summary of adverse reactions 
during anesthesia (from anesthetic induction through recovery 
defined as sternal recumbency) is provided in Table 1.
Table 1. Adverse Reactions During Anesthesia:

Adverse Reaction* ZORBIUM Vehicle Control
 (N=113) (N=109)
Hypothermia 37 (32.7%) 29 (26.6%)
Hypotension 31 (27.4%) 28 (25.7%)
Hypertension 27 (23.9%) 18 (16.5%)
Tachycardia 14 (12.4%) 14 (12.8%)
Sedation 12 (10.6%) 7 (6.4%)
Oxygen saturation ≤ 90% 6 (5.3%) 2 (1.8%)
Bradycardia 4 (3.5%) 2 (1.8%)
Hyperthermia 3 (2.7%) 4 (3.7%)

*Physiological adverse reactions were defined as any single 
excursion outside the normal range at any 10 minute interval 
during the entire duration of anesthesia.
After recovery, cats were observed in the hospital and 
underwent physiological assessments that included indirect 
mean arterial blood pressure, heart rate, respiratory rate, body 
temperature, lung auscultation, heart auscultation, and 
assessments of urination, defecation, and appetite. A summary 
of adverse reactions after anesthetic recovery (sternal 
recumbency) in all cats is reported in Table 2.
Table 2. Adverse Reactions After Anesthetic Recovery:

Adverse Reaction* ZORBIUM Vehicle Control
 (N=113) (N=109)
Hypothermia 107 (94.7%) 105 (96.3%)
Hyperthermia 84 (74.3%) 62 (56.9%)
Sedation 64 (56.6%) 48 (44.0%)
Tachypnea 56 (49.6%) 70 (64.2%)
Hypotension 50 (44.2%) 51 (46.8%)
Hypertension 42 (37.2%) 34 (31.2%)
Bradycardia 34 (30.1%) 45 (41.3%)
Tachycardia 32 (28.3%) 39 (35.8%)
Anorexia 25 (22.1%) 32 (29.4%)
Dysphoria 20 (17.7%) 29 (26.6%)
Diarrhea 11 (9.7%) 11 (10.1%)
Bradypnea 11 (9.7%) 7 (6.4%)
Leukocytosis 6 (5.3%) 4 (3.7%)
Hyperactivity 2 (1.8%) 9 (8.3%)

*Physiological adverse reactions were defined as any single 
excursion outside the normal range following anesthetic 
recovery (sternal recumbency) through 4 days postoperatively.
Hyperthermia was the only adverse event observed in more than 
10% of cats in the ZORBIUM group after the day of surgery (24 
– 96 hours). The percentage of cats in the ZORBIUM group with 
hyperthermia decreased over time from 66.4% on Day 0 to 
28.3% on Day 1, and to 6.2% by Day 4. A summary of adverse 
reactions (from anesthetic recovery through 96 hours after 
recovery) in cats in the ZORBIUM group by study day is reported 
in Table 3.

Table 3. Adverse Reactions in ZORBIUM Cats (N=113) by 
Day:
Adverse
Reaction* Day 0 Day 1 Day 2 Day 3 Day 4
Hypothermia 106 (93.8%) 2 (1.8%) 2 (1.8%) 2 (1.8%) 2 (1.8%)
Hyperthermia 75 (66.4%) 32 (28.3%) 18 (15.9%) 14 (12.4%) 7 (6.2%)
Sedation 64 (56.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Tachypnea 51 (45.1%) 5 (4.4%) 2 (1.8%) 3 (2.7%) 4 (3.5%)
Hypotension 42 (37.2%) 2 (1.8%) 1 (0.9%) 4 (3.5%) 2 (1.8%)
Hypertension 28 (24.8%) 2 (1.8%) 1 (0.9%) 1 (0.9%) 1 (0.9%)
Anorexia 25 (22.1%) 3 (2.7%) 1 (0.9%) 0 (0.0%) 0 (0.0%)
Bradycardia 24 (21.2%) 3 (2.7%) 2 (1.8%) 3 (2.7%) 5 (4.4%)
Tachycardia 24 (21.2%) 4 (3.5%) 0 (0.0%) 1 (0.9%) 1 (0.9%)
Dysphoria 20 (17.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Bradypnea 8 (7.1%) 2 (1.8%) 0 (0.0%) 0 (0.0%) 1 (0.9%)
Hyperactivity 1 (0.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.9%)

*Physiological adverse reactions were defined as any single 
excursion outside the normal range following anesthetic 
recovery (sternal recumbency) through 96 hours 
postoperatively.
CONTACT INFORMATION:
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 reporting adverse drug 
experience for animal drugs, contact FDA at 1-888-FDA-VETS or 
http://www.fda.gov/reportanimalae.
EFFECTIVENESS: 
The e¦ectiveness of ZORBIUM was demonstrated in cats that 
underwent elective reproductive sterilization in conjunction with 
forelimb onychectomy surgery in a randomized, multi-centered, 
double-masked, vehicle-controlled, field study across 12 
investigative sites. Enrolled cats were between 4 months to 5 
years of age and weighed 2.5 to 12.5 pounds (1.1 – 5.7 kg). 
Cats in the ZORBIUM group received a single dose of 8 mg or 20 
mg of buprenorphine according to body weight (see DOSAGE 
AND ADMINISTRATION). Cats in the vehicle control group 
received a transdermal solution of 50 mg/mL padimate O in 
ethanol. The dose was administered topically onto the dorsal 
cervical skin 1 – 2 hours prior to anesthetic induction for 
surgery. For intraoperative analgesia, all cats in the study 
received a single intramuscular injection of an alpha2-agonist 
30 minutes prior to anesthetic induction, and a 4-point 
metacarpal ring block with lidocaine after induction. The 
adequacy of pain control was scored through 96 hours after 
surgery. If pain control was considered inadequate at any time 
following treatment, rescue analgesia was provided 
immediately. Treatment success was defined as a cat that did 
not require rescue analgesia, need opioid reversal, or experience 
an adverse event suspected to be related to treatment through 
the entire 96-hour post-recovery period. A cat was considered a 
treatment failure if it had inadequate pain control, required 
opioid reversal, or experienced an adverse event suspected to 
be related to treatment.
A total of 19 ZORBIUM and 63 vehicle control cats were removed 
from the study due to inadequate pain control. Most of these 
failures occurred on the day of surgery in both groups; however, 
there were 4 ZORBIUM group cats and 5 vehicle control cats 
removed due to inadequate pain control between 1 and 3 days 
after surgery.
E¦ectiveness was evaluated in 219 cats (112 in the ZORBIUM 
group and 107 cats in the vehicle control group), and field safety 
was evaluated in 222 cats (113 cats in the ZORBIUM group and 
109 cats in the vehicle control group). Of the 112 cats in the 
ZORBIUM group, 89 were treatment successes; of the 107 
vehicle control cats, 42 were treatment successes. Comparison 
of the ZORBIUM group and the vehicle control group 
demonstrated a statistically significant di¦erence in the 
treatment success rates (p = 0.0003).
Hypothermia was common in both groups during surgery. The 
overall mean postoperative body temperature was higher in the 
ZORBIUM group than in the vehicle control group. Mean 
postoperative body temperatures in the ZORBIUM group were 
above the normal range at 4 and 8 hours postoperatively 
(mean±SD of 102.7°±1.2 °F and 102.6°±1.0 °F, respectively 
[normal range: 100.5 – 102.5 °F]). Mean indirect arterial blood 
pressure (MAP) was similar between the 2 treatment groups 
over time. Urination, defecation, appetite, and daily body weights 
after surgery were not a¦ected by ZORBIUM administration. 
Fifteen cats in the ZORBIUM group had an increased fibrinogen 
at discharge, compared to 2 cats in the vehicle control group. 

Fluid administration (intravenous and subcutaneous) and 
supplemental heat support after surgery were the most common 
concurrent treatments and were used similarly in both groups.
TARGET ANIMAL SAFETY:
Twelve Day Target Animal Safety Study: In a 12-day 
laboratory study, ZORBIUM was administered to 32 healthy 
four-month-old domestic cats (8 cats per group) at 0 mg/kg 
(vehicle control), 6.7 mg/kg (1X), 13.3 mg/kg (2X), and 20 mg/kg 
(3X) as a topical application to the dorsal cervical area every 4 
days for a total of 3 doses. Dose-independent euphoria, mild 
dysphoria, and mydriasis were observed after ZORBIUM 
administration. Maximum scores (for euphoria, dysphoria, and 
mydriasis) in the ZORBIUM groups reached 3 (mildly dysphoric) 
between 1 – 2 hours after the first dose. On the other 2 dosing 
days (Days 4 and 8), maximum scores were 2 (euphoric). 
Euphoria in some cats persisted from 36 to 72 hours. 
On dosing day 1, mydriasis was observed in approximately half 
the cats administered ZORBIUM by 24 hours after dosing 
(peaked in all ZORBIUM groups at 8 hours) and was not 
observed between 48 – 93 hours. After the day 8 dose (third 
dose), it was rarely observed (1 cat in 1X group; 2 cats in 3X at 
48 hours; 1 cat in 2X at 72 hours).
Cats administered ZORBIUM had higher body temperatures 
compared to the vehicle control group throughout the study. 
Following the initial dose, the mean temperatures in cats 
administered ZORBIUM increased above normal and were up to 
1.8 ºF greater than the vehicle control group. Increased body 
temperature primarily occurred during the first 8 hours after the 
initial dose and was observed in the majority of cats 
administered ZORBIUM. Elevated temperatures ranged from 
102.6 °F to 104.5 °F. The highest temperatures occurred at 2 
hours after the first dose, gradually decreasing by 24 hours. By 
3 days after dose administration, body temperatures in cats 
administered ZORBIUM had returned to levels observed in the 
vehicle control group. After the second and third doses (days 4 
and 8), mean temperatures in all ZORBIUM groups were again 
higher than in the vehicle control group, but not higher than the 
normal reference range.
Constipation was recorded for 20 cats (1 vehicle control; 3 in 1X; 
4 in 2X; 6 in 3X groups) after the first dose. The constipation was 
mild and transient. Three cats (2 in the 1X group and 1 in the 3X 
group) were administered a laxative. ZORBIUM had no clinically 
significant e¦ects on heart rate or respiratory rate. There were 
no clinically relevant changes to serum chemistry, hematology, 
or urinalysis outcomes. Histopathology evaluations revealed 
mild inflammation of skin at the application site.
Seven Day Target Animal Safety Study: In a 7-day laboratory 
study, ZORBIUM was administered once topically to the dorsal 
cervical area of 24 healthy adult domestic cats (6 cats/group) at 
0 mg/kg (0X; vehicle control), 3.3 (0.5X), 10 (1.5X), or 30 mg/kg 
(4.5X the maximal dose of 6.7 mg/kg). Cats were observed for 7 
days after the single dose. Clinical results were similar to the 
12-day margin of safety study, even at the higher dose of 30 
mg/kg, except for transient increases in heart rate in the 
ZORBIUM groups compared to the vehicle control group. Mean 
heart rates in ZORBIUM groups were higher than in the vehicle 
control group from 2 hours through approximately 48 hours after 
dose administration. Tachycardia (>240 beats per minute) 
occurred in two cats in the 0.5X group and two cats in the 4.5X 
group for at least one timepoint after dose administration. The 
highest heart rate was 260 (in the 0.5X group) and no dose 
relationship was evident. Dose-independent euphoria, mild 
dysphoria, and mydriasis were noted in the ZORBIUM groups. 
Mild constipation and/or abdominal distension were observed 
with ZORBIUM administration. Transient increases in plasma 
chloride and sodium concentrations in the ZORBIUM groups 
compared to vehicle control group indicated mild dehydration.
Cardiovascular Safety Study: In a 12-day cardiovascular 
laboratory safety study, ZORBIUM was administered to 8 healthy 
adult cats (4 cats per group) at 0 mg/kg (vehicle control) and 6.7 
mg/kg (1X) as a topical application to the dorsal cervical region 
every 4 days for a total of 3 doses. Continuous, direct 
physiological monitoring (telemetry) was conducted from 2 
hours prior to the first dose through 4 days following the third 
(final) dose. Body temperature increases averaged <0.4 ºF in 
ZORBIUM group cats over vehicle control cats. In the vehicle 
control group, 102.6 °F was the maximum temperature, 
observed at 93 hours after the first dose. In the ZORBIUM group, 
103.4 °F was the maximum temperature, observed at 20 hours 
after the first dose. Heart rate (HR) increased an average of 15.2 
beats/minute in the ZORBIUM group cats compared to vehicle 
control cats. The maximum heart rate in the ZORBIUM group 
reached 231 beats/minute. In the vehicle control group, the 
maximum heart rate was 219 beats/minute. Blood pressure 
(arterial systolic, diastolic, and mean) in the ZORBIUM group cats 
was not significantly di¦erent from the vehicle control cats. 
There were no clinically significant e¦ects of ZORBIUM on 
qualitative electrocardiogram results. 

STORAGE INFORMATION:
Store at or below 25 °C (77 °F). Excursions permitted to 30 °C 
(86 °F).
HOW SUPPLIED:
ZORBIUM is available in applicator tubes that deliver a dose 
volume of 0.4 mL or 1 mL (20 mg/mL buprenorphine) in 
multi-packs of 10 tubes.

Approved by FDA under NADA # 141-547
Manufactured for:
Elanco US Inc.
Greenfield, IN 46140 USA
ZORBIUM, Elanco and the diagonal bar logo are trademarks of 
Elanco or its a£liates.
© 2021 Elanco or its a£liates
Rev. Date 02/2022

ELANCO 2022 Trim (Flat Size):  8.5"w × 11"h
Bleed:  8.75"w × 11.25"h (0.125")
Live Area:  7.5"w × 10"h (0.5")
Folds To:  N/A

×  4-color process  RGB
  4-color process + Spot (Name Pantone colors here)
  Spot color (Name Pantone colors here)

Myriad Pro Bold Condensed, Condensed (Adobe Typekit) Filepath: /Volumes/GoogleDrive/Shared drives/Elanco 2022 /
ZORBIUM/54872_2022 Zorbium Trade Print Ad & Resizes/02 
CREATIVE/03 COMPONENTS/54872-1_Base Ad/02 FINAL 
FILES/54872_2022_Zorbium_TradePrintAdLabel_2pag-
es_Base_FA_rg.indd
Additional Information: N/APage #1

54872_2022_Zorbium_TradePrintAdLabel_2pages_CliniciansBrief_8-125x10-875_FA_rg.indd

54872_2022_Zorbium_TradePrintAdLabel_2pages_CliniciansBrief_8-125x10-875_FA_rg.indd   154872_2022_Zorbium_TradePrintAdLabel_2pages_CliniciansBrief_8-125x10-875_FA_rg.indd   1 7/28/22   4:28 PM7/28/22   4:28 PM



ZorbiumTM

[buprenorphine transdermal solution]

For use in cats only
20 mg/mL
For topical application in cats
Opioid analgesic
CAUTION: Federal law restricts this drug to use by or on the 
order of a licensed veterinarian.
Before using Zorbium, please consult the product insert, a 
summary of which follows:

HUMAN SAFETY WARNING
Abuse Potential
ZORBIUM contains buprenorphine, an opioid that exposes 
humans to risks of misuse, abuse, and addiction, which 
can lead to overdose and death. Use of buprenorphine 
may lead to physical dependence. The risk of abuse by 
humans should be considered when storing, 
administering, and disposing of ZORBIUM. Persons at 
increased risk for opioid abuse include those with a 
personal or family history of substance abuse (including 
drugs or alcohol) or mental illness (e.g. depression).
Life-Threatening Respiratory Depression
Serious, life-threatening, or fatal respiratory depression 
may occur with accidental exposure to or with misuse or 
abuse of ZORBIUM. Monitor for respiratory depression if 
human exposure to buprenorphine occurs. Misuse or 
abuse of buprenorphine by swallowing, snorting, or 
injecting poses a significant risk of overdose and death.
Accidental Exposure
Because of the potential for adverse reactions associated 
with accidental exposure, ZORBIUM should only be 
administered by veterinarians or veterinary technicians 
who are trained in the handling of potent opioids. 
Accidental exposure to even one tube of ZORBIUM, 
especially in children, can result in a fatal overdose of 
buprenorphine.
Risks From Concurrent Misuse or Abuse with 
Benzodiazepines or Other CNS Depressants
Concurrent misuse or abuse of opioids with 
benzodiazepines or other central nervous system (CNS) 
depressants, including alcohol, may result in profound 
sedation, respiratory depression, coma, and death.
See Human Safety Warnings for detailed information.

INDICATION:
ZORBIUM is indicated for the control of postoperative pain 
associated with surgical procedures in cats.
DOSAGE AND ADMINISTRATION:
This product should only be administered by veterinary 
personnel.
ZORBIUM is for administration only once for the surgical 
procedure. ZORBIUM should be applied 1 to 2 hours before 
surgery. A single application provides analgesia for 4 days. 
ZORBIUM should only be applied topically to the dorsal cervical 
area at the base of the skull. Do not apply if dorsal cervical skin 
is diseased or injured. The dosage of ZORBIUM is 1.2 – 3.1 mg/lb 
(2.7 – 6.7 mg/kg) administered topically as the entire tube 
contents according to the following dosing table:

 Pounds of  Kilograms of Dose of
 Body Weight Body Weight ZORBIUM
 2.6 to 6.6 1.2 to 3 0.4 mL (8 mg) pink tube
 >6.6 to 16.5 >3 to 7.5 1 mL (20 mg) green tube

Dose Application
Wear impermeable latex or nitrile gloves, protective glasses, and 
a laboratory coat to prevent direct solution contact with human 
skin, eyes, or mucosa when handling and applying the solution. 
Do not dispense ZORBIUM for administration at home by the pet 
owner (see HUMAN SAFETY WARNINGS).
See product insert for complete dosing and administration 
information.
CONTRAINDICATIONS:
ZORBIUM is contraindicated in cats with known hypersensitivity 
to buprenorphine hydrochloride, any of the inactive ingredients 
of ZORBIUM, or known intolerance to opioids.

WARNINGS:
HUMAN SAFETY WARNINGS:
Not for use in humans. Keep this and all medications out of 
reach of children and pets.
Human User Safety While Handling ZORBIUM in the Hospital:
Protective Covering: Do not come into direct contact with 
ZORBIUM. Wear impermeable latex or nitrile gloves, protective 
glasses, and a laboratory coat when applying ZORBIUM.
Mucous Membrane or Eye Contact During Application:
Direct contact of ZORBIUM with the eyes, oral, or other mucous 
membranes could result in absorption of buprenorphine and the 
potential for adverse reactions. If accidental eye, oral, or other 
mucous membrane contact is made during application, flush the 
area with water and contact a physician immediately. If wearing 
contact lenses, flush the eye first and then remove the
contact lens.
Skin Contact During Application:
Following application to the cat, allow a minimum drying time of 
30 minutes before direct contact with the application site. If 
human skin is accidentally exposed to ZORBIUM, wash the 
exposed area immediately with soap and water and contact a 
physician. Accidental exposure could result in absorption of 
buprenorphine and the potential for adverse reactions.
Drug Abuse, Addiction, and Diversion of Opioids:
Controlled Substance: 
ZORBIUM contains buprenorphine, a Schedule III controlled 
substance with an abuse potential similar to other
Schedule III opioids.
Abuse: 
ZORBIUM contains buprenorphine, an opioid substance, 
that can be abused and is subject to misuse, abuse, and 
addiction, which may lead to overdose and death. This risk 
is increased with concurrent use of alcohol and other 
central nervous system depressants, including other 
opioids and benzodiazepines. 
ZORBIUM should be handled appropriately to minimize the 
risk of diversion, including restriction of access, the use of 
accounting procedures, and proper disposal methods, as 
appropriate to the clinical setting and as required by law. 
Prescription drug abuse is the intentional, non-therapeutic 
use of a prescription drug, even once, for its rewarding 
psychological or physiological e�ects. Buprenorphine has 
been diverted for non-medical use into illicit channels of 
distribution. All people handling opioids require careful 
monitoring for signs of abuse.
Storage and Disposal: 
ZORBIUM is a Schedule III opioid. Store in a locked cabinet 
according to federal and state controlled substance 
requirements/guidelines. Any unused or expired tubes must be 
destroyed by a reverse distributor; for further information, 
contact your local DEA field o£ce or call Elanco US Inc. at 
1-888-545-5973.
Information for Physician: 
ZORBIUM transdermal solution contains a mu opioid partial 
agonist (20 mg buprenorphine/mL). In the case of an emergency, 
provide the physician with this package insert. Naloxone may 
not be e¦ective in reversing respiratory depression produced by 
buprenorphine. The onset of naloxone e¦ect may be delayed by 
30 minutes or more. Doxapram hydrochloride has also been 
used as a respiratory stimulant.
ANIMAL SAFETY WARNINGS:
For topical use in cats only. This product should only be 
administered by veterinary personnel.
Do not apply ZORBIUM if the application site at the dorsal 
cervical area has diseased or injured skin.
Do not apply ZORBIUM to anatomic areas other than the
dorsal cervical area because absorption characteristics may
be di¦erent.
PRECAUTIONS:
Following anesthesia and opioid analgesia, body temperature 
should be monitored postoperatively for immediate hypothermia 
and subsequent hyperthermia. Hyperthermia can occur and 
persist after the hypothermic e¦ects of anesthesia have 
resolved.
The safe use of ZORBIUM has not been evaluated in debilitated 
cats or cats with renal, hepatic, cardiac, or respiratory disease.
The safe use of ZORBIUM has not been evaluated in cats that are 
pregnant, lactating, or intended for breeding.
The safe use of ZORBIUM has not been evaluated in cats 
younger than four months old.
The safe use of ZORBIUM has not been evaluated in cats 
weighing less than 2.6 pounds or more than 16.5 pounds.

ADVERSE REACTIONS:
In a randomized, multi-centered, double-masked, field study, 
ZORBIUM™ (buprenorphine transdermal solution) (N=113) or 
vehicle control (N=109) was administered to cats prior to 
elective surgical reproductive sterilization (castration/
ovariohysterectomy) in conjunction with forelimb onychectomy. 
Cats enrolled in the study were 4 months to 5 years of age and 
weighed 1.1 to 5.7 kg (2.5 to 12.5 lb). Clinical observations and 
physiological parameters were monitored prior to, during, and 
after surgery for 96 hours after sternal recumbency. 
Supplemental heat and fluids were allowed. There were no 
deaths during the study and no cats received an opioid reversal 
agent. Three ZORBIUM and 2 vehicle control cats were removed 
due to hyperthermia suspected to be treatment related. One 
ZORBIUM cat was removed due to fractious behavior 30 minutes 
following surgery. Adverse reactions were defined as any single 
excursion outside the normal range, as defined: 100.5 – 102.5 ̊ F 
body temperature; 60 – 120 mmHg mean arterial pressure; 
88 – 180 beats per minute for heart rate; 24 – 44 breaths per 
minute for respiratory rate. A summary of adverse reactions 
during anesthesia (from anesthetic induction through recovery 
defined as sternal recumbency) is provided in Table 1.
Table 1. Adverse Reactions During Anesthesia:

Adverse Reaction* ZORBIUM Vehicle Control
 (N=113) (N=109)
Hypothermia 37 (32.7%) 29 (26.6%)
Hypotension 31 (27.4%) 28 (25.7%)
Hypertension 27 (23.9%) 18 (16.5%)
Tachycardia 14 (12.4%) 14 (12.8%)
Sedation 12 (10.6%) 7 (6.4%)
Oxygen saturation ≤ 90% 6 (5.3%) 2 (1.8%)
Bradycardia 4 (3.5%) 2 (1.8%)
Hyperthermia 3 (2.7%) 4 (3.7%)

*Physiological adverse reactions were defined as any single 
excursion outside the normal range at any 10 minute interval 
during the entire duration of anesthesia.
After recovery, cats were observed in the hospital and 
underwent physiological assessments that included indirect 
mean arterial blood pressure, heart rate, respiratory rate, body 
temperature, lung auscultation, heart auscultation, and 
assessments of urination, defecation, and appetite. A summary 
of adverse reactions after anesthetic recovery (sternal 
recumbency) in all cats is reported in Table 2.
Table 2. Adverse Reactions After Anesthetic Recovery:

Adverse Reaction* ZORBIUM Vehicle Control
 (N=113) (N=109)
Hypothermia 107 (94.7%) 105 (96.3%)
Hyperthermia 84 (74.3%) 62 (56.9%)
Sedation 64 (56.6%) 48 (44.0%)
Tachypnea 56 (49.6%) 70 (64.2%)
Hypotension 50 (44.2%) 51 (46.8%)
Hypertension 42 (37.2%) 34 (31.2%)
Bradycardia 34 (30.1%) 45 (41.3%)
Tachycardia 32 (28.3%) 39 (35.8%)
Anorexia 25 (22.1%) 32 (29.4%)
Dysphoria 20 (17.7%) 29 (26.6%)
Diarrhea 11 (9.7%) 11 (10.1%)
Bradypnea 11 (9.7%) 7 (6.4%)
Leukocytosis 6 (5.3%) 4 (3.7%)
Hyperactivity 2 (1.8%) 9 (8.3%)

*Physiological adverse reactions were defined as any single 
excursion outside the normal range following anesthetic 
recovery (sternal recumbency) through 4 days postoperatively.
Hyperthermia was the only adverse event observed in more than 
10% of cats in the ZORBIUM group after the day of surgery (24 
– 96 hours). The percentage of cats in the ZORBIUM group with 
hyperthermia decreased over time from 66.4% on Day 0 to 
28.3% on Day 1, and to 6.2% by Day 4. A summary of adverse 
reactions (from anesthetic recovery through 96 hours after 
recovery) in cats in the ZORBIUM group by study day is reported 
in Table 3.

Table 3. Adverse Reactions in ZORBIUM Cats (N=113) by 
Day:
Adverse
Reaction* Day 0 Day 1 Day 2 Day 3 Day 4
Hypothermia 106 (93.8%) 2 (1.8%) 2 (1.8%) 2 (1.8%) 2 (1.8%)
Hyperthermia 75 (66.4%) 32 (28.3%) 18 (15.9%) 14 (12.4%) 7 (6.2%)
Sedation 64 (56.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Tachypnea 51 (45.1%) 5 (4.4%) 2 (1.8%) 3 (2.7%) 4 (3.5%)
Hypotension 42 (37.2%) 2 (1.8%) 1 (0.9%) 4 (3.5%) 2 (1.8%)
Hypertension 28 (24.8%) 2 (1.8%) 1 (0.9%) 1 (0.9%) 1 (0.9%)
Anorexia 25 (22.1%) 3 (2.7%) 1 (0.9%) 0 (0.0%) 0 (0.0%)
Bradycardia 24 (21.2%) 3 (2.7%) 2 (1.8%) 3 (2.7%) 5 (4.4%)
Tachycardia 24 (21.2%) 4 (3.5%) 0 (0.0%) 1 (0.9%) 1 (0.9%)
Dysphoria 20 (17.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Bradypnea 8 (7.1%) 2 (1.8%) 0 (0.0%) 0 (0.0%) 1 (0.9%)
Hyperactivity 1 (0.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.9%)

*Physiological adverse reactions were defined as any single 
excursion outside the normal range following anesthetic 
recovery (sternal recumbency) through 96 hours 
postoperatively.
CONTACT INFORMATION:
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 reporting adverse drug 
experience for animal drugs, contact FDA at 1-888-FDA-VETS or 
http://www.fda.gov/reportanimalae.
EFFECTIVENESS: 
The e¦ectiveness of ZORBIUM was demonstrated in cats that 
underwent elective reproductive sterilization in conjunction with 
forelimb onychectomy surgery in a randomized, multi-centered, 
double-masked, vehicle-controlled, field study across 12 
investigative sites. Enrolled cats were between 4 months to 5 
years of age and weighed 2.5 to 12.5 pounds (1.1 – 5.7 kg). 
Cats in the ZORBIUM group received a single dose of 8 mg or 20 
mg of buprenorphine according to body weight (see DOSAGE 
AND ADMINISTRATION). Cats in the vehicle control group 
received a transdermal solution of 50 mg/mL padimate O in 
ethanol. The dose was administered topically onto the dorsal 
cervical skin 1 – 2 hours prior to anesthetic induction for 
surgery. For intraoperative analgesia, all cats in the study 
received a single intramuscular injection of an alpha2-agonist 
30 minutes prior to anesthetic induction, and a 4-point 
metacarpal ring block with lidocaine after induction. The 
adequacy of pain control was scored through 96 hours after 
surgery. If pain control was considered inadequate at any time 
following treatment, rescue analgesia was provided 
immediately. Treatment success was defined as a cat that did 
not require rescue analgesia, need opioid reversal, or experience 
an adverse event suspected to be related to treatment through 
the entire 96-hour post-recovery period. A cat was considered a 
treatment failure if it had inadequate pain control, required 
opioid reversal, or experienced an adverse event suspected to 
be related to treatment.
A total of 19 ZORBIUM and 63 vehicle control cats were removed 
from the study due to inadequate pain control. Most of these 
failures occurred on the day of surgery in both groups; however, 
there were 4 ZORBIUM group cats and 5 vehicle control cats 
removed due to inadequate pain control between 1 and 3 days 
after surgery.
E¦ectiveness was evaluated in 219 cats (112 in the ZORBIUM 
group and 107 cats in the vehicle control group), and field safety 
was evaluated in 222 cats (113 cats in the ZORBIUM group and 
109 cats in the vehicle control group). Of the 112 cats in the 
ZORBIUM group, 89 were treatment successes; of the 107 
vehicle control cats, 42 were treatment successes. Comparison 
of the ZORBIUM group and the vehicle control group 
demonstrated a statistically significant di¦erence in the 
treatment success rates (p = 0.0003).
Hypothermia was common in both groups during surgery. The 
overall mean postoperative body temperature was higher in the 
ZORBIUM group than in the vehicle control group. Mean 
postoperative body temperatures in the ZORBIUM group were 
above the normal range at 4 and 8 hours postoperatively 
(mean±SD of 102.7°±1.2 °F and 102.6°±1.0 °F, respectively 
[normal range: 100.5 – 102.5 °F]). Mean indirect arterial blood 
pressure (MAP) was similar between the 2 treatment groups 
over time. Urination, defecation, appetite, and daily body weights 
after surgery were not a¦ected by ZORBIUM administration. 
Fifteen cats in the ZORBIUM group had an increased fibrinogen 
at discharge, compared to 2 cats in the vehicle control group. 

Fluid administration (intravenous and subcutaneous) and 
supplemental heat support after surgery were the most common 
concurrent treatments and were used similarly in both groups.
TARGET ANIMAL SAFETY:
Twelve Day Target Animal Safety Study: In a 12-day 
laboratory study, ZORBIUM was administered to 32 healthy 
four-month-old domestic cats (8 cats per group) at 0 mg/kg 
(vehicle control), 6.7 mg/kg (1X), 13.3 mg/kg (2X), and 20 mg/kg 
(3X) as a topical application to the dorsal cervical area every 4 
days for a total of 3 doses. Dose-independent euphoria, mild 
dysphoria, and mydriasis were observed after ZORBIUM 
administration. Maximum scores (for euphoria, dysphoria, and 
mydriasis) in the ZORBIUM groups reached 3 (mildly dysphoric) 
between 1 – 2 hours after the first dose. On the other 2 dosing 
days (Days 4 and 8), maximum scores were 2 (euphoric). 
Euphoria in some cats persisted from 36 to 72 hours. 
On dosing day 1, mydriasis was observed in approximately half 
the cats administered ZORBIUM by 24 hours after dosing 
(peaked in all ZORBIUM groups at 8 hours) and was not 
observed between 48 – 93 hours. After the day 8 dose (third 
dose), it was rarely observed (1 cat in 1X group; 2 cats in 3X at 
48 hours; 1 cat in 2X at 72 hours).
Cats administered ZORBIUM had higher body temperatures 
compared to the vehicle control group throughout the study. 
Following the initial dose, the mean temperatures in cats 
administered ZORBIUM increased above normal and were up to 
1.8 ºF greater than the vehicle control group. Increased body 
temperature primarily occurred during the first 8 hours after the 
initial dose and was observed in the majority of cats 
administered ZORBIUM. Elevated temperatures ranged from 
102.6 °F to 104.5 °F. The highest temperatures occurred at 2 
hours after the first dose, gradually decreasing by 24 hours. By 
3 days after dose administration, body temperatures in cats 
administered ZORBIUM had returned to levels observed in the 
vehicle control group. After the second and third doses (days 4 
and 8), mean temperatures in all ZORBIUM groups were again 
higher than in the vehicle control group, but not higher than the 
normal reference range.
Constipation was recorded for 20 cats (1 vehicle control; 3 in 1X; 
4 in 2X; 6 in 3X groups) after the first dose. The constipation was 
mild and transient. Three cats (2 in the 1X group and 1 in the 3X 
group) were administered a laxative. ZORBIUM had no clinically 
significant e¦ects on heart rate or respiratory rate. There were 
no clinically relevant changes to serum chemistry, hematology, 
or urinalysis outcomes. Histopathology evaluations revealed 
mild inflammation of skin at the application site.
Seven Day Target Animal Safety Study: In a 7-day laboratory 
study, ZORBIUM was administered once topically to the dorsal 
cervical area of 24 healthy adult domestic cats (6 cats/group) at 
0 mg/kg (0X; vehicle control), 3.3 (0.5X), 10 (1.5X), or 30 mg/kg 
(4.5X the maximal dose of 6.7 mg/kg). Cats were observed for 7 
days after the single dose. Clinical results were similar to the 
12-day margin of safety study, even at the higher dose of 30 
mg/kg, except for transient increases in heart rate in the 
ZORBIUM groups compared to the vehicle control group. Mean 
heart rates in ZORBIUM groups were higher than in the vehicle 
control group from 2 hours through approximately 48 hours after 
dose administration. Tachycardia (>240 beats per minute) 
occurred in two cats in the 0.5X group and two cats in the 4.5X 
group for at least one timepoint after dose administration. The 
highest heart rate was 260 (in the 0.5X group) and no dose 
relationship was evident. Dose-independent euphoria, mild 
dysphoria, and mydriasis were noted in the ZORBIUM groups. 
Mild constipation and/or abdominal distension were observed 
with ZORBIUM administration. Transient increases in plasma 
chloride and sodium concentrations in the ZORBIUM groups 
compared to vehicle control group indicated mild dehydration.
Cardiovascular Safety Study: In a 12-day cardiovascular 
laboratory safety study, ZORBIUM was administered to 8 healthy 
adult cats (4 cats per group) at 0 mg/kg (vehicle control) and 6.7 
mg/kg (1X) as a topical application to the dorsal cervical region 
every 4 days for a total of 3 doses. Continuous, direct 
physiological monitoring (telemetry) was conducted from 2 
hours prior to the first dose through 4 days following the third 
(final) dose. Body temperature increases averaged <0.4 ºF in 
ZORBIUM group cats over vehicle control cats. In the vehicle 
control group, 102.6 °F was the maximum temperature, 
observed at 93 hours after the first dose. In the ZORBIUM group, 
103.4 °F was the maximum temperature, observed at 20 hours 
after the first dose. Heart rate (HR) increased an average of 15.2 
beats/minute in the ZORBIUM group cats compared to vehicle 
control cats. The maximum heart rate in the ZORBIUM group 
reached 231 beats/minute. In the vehicle control group, the 
maximum heart rate was 219 beats/minute. Blood pressure 
(arterial systolic, diastolic, and mean) in the ZORBIUM group cats 
was not significantly di¦erent from the vehicle control cats. 
There were no clinically significant e¦ects of ZORBIUM on 
qualitative electrocardiogram results. 

STORAGE INFORMATION:
Store at or below 25 °C (77 °F). Excursions permitted to 30 °C 
(86 °F).
HOW SUPPLIED:
ZORBIUM is available in applicator tubes that deliver a dose 
volume of 0.4 mL or 1 mL (20 mg/mL buprenorphine) in 
multi-packs of 10 tubes.

Approved by FDA under NADA # 141-547
Manufactured for:
Elanco US Inc.
Greenfield, IN 46140 USA
ZORBIUM, Elanco and the diagonal bar logo are trademarks of 
Elanco or its a£liates.
© 2021 Elanco or its a£liates
Rev. Date 02/2022
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 One in-clinic dose of ZorbiumTM 
provides 4 days of continuous 

post-op pain control

for at-home comfort.

 The only FDA-approved long-acting transdermal 
buprenorphine for cats
Reduces the challenges of administering pain 
medications at home 
No need to administer repeat injections or dispense 
buprenorphine during the critical first few days  
after surgery

APPLY  
HERE

Indication: Zorbium is indicated for the control of postoperative pain associated with surgical procedures in cats.
Important Safety Information: Before using ZORBIUM (buprenorphine transdermal solution), read the entire package 
insert including the Boxed Human Warning. Call 1-888-545-5973 for full prescribing information. ZORBIUM contains 
buprenorphine, an opioid that exposes humans to risks of misuse, abuse, and addiction, which can lead to overdose and 
death. Use of buprenorphine may lead to physical dependence. The risk of abuse by humans should be considered when 
storing, administering, and disposing of ZORBIUM. Serious, life-threatening, or fatal respiratory depression may occur 
with accidental exposure to or with misuse or abuse of ZORBIUM. ZORBIUM should only be administered by veterinarians 
or veterinarian technicians who are trained in the handling of potent opioids. Accidental exposure to even one tube of 
ZORBIUM, especially in children, can result in a fatal overdose. ZORBIUM is for topical application in cats only. Following 
application to the cat, allow a minimum drying time of 30 minutes before direct contact with the application site. Do not 
administer to cats with a known hypersensitivity to buprenorphine hydrochloride, any inactive ingredients of ZORBIUM, 
or known intolerance to opioids. Most common adverse reactions during anesthesia were hypothermia, hypotension, and 
hypertension, and after anesthetic recovery were hypothermia, hyperthermia, and sedation. The safe use of ZORBIUM has 
not been evaluated in debilitated cats, those with renal, hepatic, cardiac or respiratory disease, pregnant lactating, breeding, 
in cats younger than four months old or <2.6 lbs or >16.5 lbs. Please see accompanying brief summary for additional product 
safety information.
Zorbium, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. 
©2022 Elanco or its affiliates. PM-US-22-0123
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TOP 5 PREVENTIVE CARE TIPS 
FOR DOGS & CATS WITH CANCER

1. Vaccinations

2. Medications & Elective Procedures

3. Nutrition

4. Supplements & Alternative Medicine

5. Diagnosis & Management of Toxicoses & Adverse Effects

Cancer management in dogs and cats 
requires both veterinary specialists and 
general clinicians. Most patients need 
continued preventive care from the referring 
clinician in conjunction with chemotherapy or 
other treatment from a specialty clinic. 

Following are the author’s top 5 preventive care recom-
mendations for cancer patients.

Top 5 Preventive 
Care Tips for 
Dogs & Cats 
with Cancer    
Haley J. Leeper, DVM, DACVIM (Oncology)
Oregon State University

1 Vaccinations  
Many vaccinations require regular boosters 
depending on the patient’s lifestyle and federal 
and/or state regulations.1 The necessity and effec-

tiveness of vaccinations in patients undergoing chemo-
therapy has been debated in both human and veterinary 
medicine.2-5 Patients receiving chemotherapy may not be 
able to mount an immune response if exposed to an infec-
tious agent, making them more susceptible to infection 
and warranting vaccination; however, immunosuppres-
sion caused by chemotherapy may prevent development 
of adequate immunity following a vaccination or booster. 

Few veterinary studies have examined the effects of 
chemotherapy on immune responses, but existing stud-
ies found chemotherapy had no effect on pre-existing 
antibody titers and less impact than expected on T-cell 
numbers and ability to mount antibody responses.3-5 
Differences between these findings and those in human 
medicine may be due to disparities in chemotherapy dos-
ages in veterinary medicine, species differences, or need 
for additional research. Some specialists nonetheless 
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advise delaying vaccinations until chemotherapy 
protocols are completed. 

Antibody titers can be evaluated to determine 
whether boosters are needed. Uncertainty regard-
ing vaccinations should be discussed with pet 
owners, and recommendations should be made 
based on the individual patient. Rabies vaccina-
tion is largely regulated by state and local jurisdic-
tions, which may not allow deviation despite 
concerns about patient health.6 Legal requirements 
should thus be reviewed during clinical decision- 
making (see Suggested Reading, page 26).

2 Medications & Elective Procedures  
Most chemotherapy agents are metabo-
lized and excreted in the body and thus 
may interact with other medications. 

The author is not aware of evidence-based medi-
cine against the use of flea and tick preventives in 
chemotherapy patients, and anecdotal experience 
suggests many preventives are safe to administer 
during cancer treatment. Tick-borne diseases and 
heartworm infections in cancer patients can com-
plicate chemotherapy protocols.

Transient bone marrow suppression and delayed 
wound healing associated with chemotherapy may 
affect elective procedures (eg, dental prophylaxis, 
mass removals) often performed in patients with 
cancer. Timing and necessity of procedures should 
be discussed with owners. 

3 Nutrition 
Cachexia, anorexia, hyporexia, cancer 
diets, and raw food or alternative diets 
may be discussed during an oncology 

consultation. Discussion related to these topics 
is often initiated by the owner.7 

Cachexia is a metabolic syndrome associated with 
underlying illness and characterized by loss of 
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muscle mass with or without loss of fat.8 Guidelines 
for nutritional interventions to prevent or treat 
anorexia and cachexia in veterinary medicine are 
sparse.8 Patients receiving chemotherapy may 
experience transient anorexia, but true incidence 
is not well-defined.9 

In human medicine, cancer diets have been inves-
tigated based on research suggesting cancer cells 
are glucose dependent.10,11 Nutritional recommen-
dations for veterinary patients should focus on 
nutritionally well-balanced, palatable diets rather 
than specific formulations because the literature 
is contradictory and inconclusive.12,13 Owners 
planning to feed home-prepared meals should 
first consult a veterinary nutritionist, and owners 
planning to feed raw diets should be warned of 
increased risk for pathogen exposure to the immu-
nocompromised patient and members of the 
household. 

4 Supplements & Alternative Medicine
Integrative medicine uses both alternative 
(eg, herbs, supplements, acupuncture, 
massage) and allopathic medicine.14,15 

There is very little veterinary oncology literature 
on alternative medicine. Limited peer-reviewed 
data are available for use of Yunnan Baiyao and 
turkey tail mushroom (Coriolus versicolor) for treat-
ment of canine hemangiosarcoma, supplemental 
liver protectants (eg, S-adenosyl-methionine/ 
silybin A and B) for patients receiving lomustine 
(ie, CCNU) chemotherapy, and sulforaphane and 
cannabidiol for treatment of dogs with cancer.16-21 
Many of the available studies included small num-
bers, were only performed on cell lines, and did 
not administer medications in conjunction with 
other treatment options. Further studies are 
needed to understand alternative treatments and 
potential interactions with allopathic medicine. 
Consultation with an alternative medicine special-
ist can be recommended.
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d  FIGURE Signs of dermatologic toxicosis following rabacfosa-
dine administration in dogs (A, hyperemia, hyperpigmenta-
tion, and scaling in the inguinal region; B, signs similar to acute 
moist dermatitis following self-trauma; C, alopecia and hyper-
emia on a pelvic limb [not the site of drug administration])

5 Diagnosis & Management 
of Toxicoses & Adverse Effects
General clinicians should monitor patients 
receiving cancer treatment and report tox-

icoses and adverse effects to the oncologist so dose 
adjustments or alternate therapy can be pursued as 
needed.

Transient bone marrow suppression is a common 
adverse effect of chemotherapy. Most chemotherapy- 
induced nadirs occur 7 to 10 days after a maximum- 
tolerated dose of chemotherapy but can vary.22

CBCs with slide reviews can help monitor RBCs, 
platelets, and leukocyte/neutrophil counts. A circu-
lating neutrophil count <1,000/µL may indicate the 
immune system is inadequate to fight infection, and 
risk for sepsis may be increased.23-25 Prophylactic 
antibiotics and/or hospitalization may be needed.

Rectal temperature should be measured when 
obtaining CBC in chemotherapy patients. Hospi-
talization is recommended in febrile and neutrope-
nic patients. The literature on antibiotic use in 
cancer patients should be reviewed to ensure judi-
cial use.25,26

Rabacfosadine is FDA-approved for treatment of 
canine lymphoma and is an increasingly common 
chemotherapeutic for this cancer; dermatologic toxi-
coses can be an adverse effect. Dermatopathology 
manifests as areas of alopecia, hyperemia, moist der-
matitis, and/or hyperpigmentation in the inguinal 
region, trunk, and/or ear canals of dogs that can be 
confused with routine acute moist dermatitis (ie, hot 
spots) and ear infections (Figure).27 Steroids should 
be administered and can be added to the chemother-
apy protocol and the rabacfosadine dose reduced.

Conclusion
Cancer patients managed by a specialist also 
require routine health care management with a 
general clinician. n
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HYPERNATREMIA IN DOGS & CATS
Edward Cooper, VMD, MS, DACVECC
The Ohio State University

Reference
1.  DiBartola SP. Disorders of sodium and water: hypernatremia and 

hyponatremia. In: DiBartola SP. Fluid, Electrolyte, and Acid-Base Disorders 
in Small Animal Practice. 4th ed. Elsevier Saunders; 2012:45-79.

PATIENT WITH HYPERNATREMIA 
(dogs, Na+ >155 mEq/L; cats, Na+ >162 mEq/L)1 

BES = balanced 
electrolyte solution 

BW = body weight (in kg)

Ca2+ = calcium

CDI = central diabetes 
insipidus

D5W = dextrose 5% 
in water

K+ = potassium

Na+ = sodium

NaCl = sodium chloride

NDI = nephrogenic 
diabetes insipidus

PD = polydipsia 

PU = polyuria 

USG = urine specific 
gravity 
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Na+ gain
h Least common
h Hypervolemia, hypertension

Pure water loss
h ± clinical signs of dehydration
h Normovolemia, normotension

TREATMENT
h  See Considerations for 

Treatment
h  Remove source of Na+ gain
h  Carefully administer D5W to slowly 

decrease Na+ and limit volume 
expansion (see treatment for pure 
water loss)

h  Administer furosemide (1-2 mg/kg) 
to promote Na+ loss

TREATMENT
h  See Considerations for Treatment
h  Fluid resuscitation not needed 
h  Fluid therapy for free water replacement
h  Fluid types (hypotonic): D5W, 0.45% NaCl, 0.45% NaCl + 2.5% dextrose
h  Determine free water deficit (in liters): 0.6 × BW × (Na+

patient/Na+
normal − 1)

h  Determine duration to replace free water deficit
 •  Maximum rate of change: 0.5-1 mEq/hour 
 •  Number of hours = (Na+

patient − Na+
normal)/0.5 or 1

h  Divide free water deficit (in mL) by number of hours for replacement (mL/hour 
free water needed)

 •  Result is rate if using D5W (all free water)
 •  Double if using 0.45% NaCl or 0.45% NaCl + 2.5% dextrose (each mL = 0.5 mL of 

free water)
h  Monitor Na+ levels every 4 to 8 hours for first 24 hours to assess rate of change 
 •  Adjust rate of free water replacement as needed
h  See Case Example of Pure Water Loss

INVESTIGATION
h  Obtain hydration status, blood pressure, and urinalysis if not done previously
h  See Clinical Signs of Hypernatremia

DIFFERENTIALS
h  Salt toxicosis
h  Hypertonic fluid administration
 •  Hypertonic saline
 • Sodium bicarbonate
 • Parenteral nutrition
h  Hyperaldosteronism

DIAGNOSIS
h  History to rule out salt toxicosis, 

hypertonic fluid administration
h  Hyperaldosteronism
 •  Concurrent hypokalemia
 •  Hypertension
 •  Aldosterone levels
 •  ACTH stimulation

DIFFERENTIALS
h  CDI*
h  NDI* 
 •  Exogenous or endogenous corticosteroids
 •  Hypercalcemia, hypokalemia
 •  Hyperadrenocorticism
 •  Hyperthyroidism
 •  Escherichia coli (pyelonephritis, pyometra, prostatitis)
 •  Postobstructive diuresis
h  No access to water

DIAGNOSIS
h  History of PU/PD
h USG
 •  No access to water (hypersthenuria)
 •  CDI or NDI (hyposthenuria)
h  Urinalysis and culture with susceptibility testing
h  Assessment of electrolytes (ie, Ca2+, K+)
h  Testing of adrenal axis and thyroid functions
h Abdominal imaging

* Hypernatremia is not possible in patients with access to water and an intact thirst mechanism.

https://cliniciansbrief.com


CONSIDERATIONS FOR TREATMENT
h Treatment is predominantly impacted by underlying cause, acuity versus 

chronicity, volume status, and need for fluid resuscitation.
h Address underlying cause when possible.
h Gradually reduce Na+ to avoid osmotic injury unless change is known to be acute.
 • Maximum rate of change: 0.5-1 mEq/hour
h Use of a hypotonic fluid is most often required.
h Serial Na+ monitoring is required every 4 to 8 hours initially, then every 12 to 24 

hours once desired change in Na+ is achieved.
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DIAGNOSTIC/MANAGEMENT TREE h INTERNAL MEDICINE h PEER REVIEWED

CASE EXAMPLE OF PURE WATER LOSS 
20-kg patient with Na+ = 160 mEq/L (normal Na+ assumed to be 145 mEq/L)

Free water deficit: 0.6 × BW × (Na+
patient/Na+

normal − 1)  
0.6 × 20 kg (160/145 − 1) = 1.24 L or 1,240 mL

Safe replacement: desired Na+ change/0.5-1 mEq/hour 
(160 − 145)/0.5-1 = 15 to 30 hours

Rate of D5W with correction over 30 hours 
1,240 mL/30 hours = 41 mL/hour 

Rate of 0.45% NaCl with correction over 30 hours 
(1,240 mL/30 hours) × 2 = 82 mL/hour

CASE EXAMPLE OF HYPOTONIC LOSS 
In a 10-kg hypotensive patient with Na+ = 160 mEq/L, an initial fluid resuscitation bolus  
of 15 mL/kg isotonic BES (Na+ = 140 mEq/L) should be planned for administration over 
30 minutes. 

Change in Na+ = (Na+
patient − Na+

fluid)/(0.6 × BW + 1) 
(160 − 140)/(0.6 × 10 + 1) = 2.8 mEq per liter of fluid administered

The patient will receive 0.15 L (15 mL/kg × 10 kg) over 30 minutes. 
Expected Na+ change is 2.8 mEq/L × 0.15 L = 0.42 mEq/30 minutes or 0.84 mEq/hour; 
<0.5-1 mEq/hour is considered a safe amount.

Hypotonic fluid loss 
h Most common
h Dehydration, hypovolemia, hypotension

TREATMENT
h  See Considerations for Treatment
h  May need fluid resuscitation
h  Resuscitate with isotonic fluid (never hypotonic)
 •  Ensure Na+ rate does not change too quickly 
h  Calculate how much each liter of fluid will alter 

patient Na+: 
Change in Na+ = (Na+

patient − Na+
fluid)/(0.6 × BW + 1)

h  May need to modify fluid Na+ concentration to 
more closely match the patient if rate of Na+ 
change is >0.5-1 mEq/hour

h  After patient is resuscitated, proceed with Na+ 
correction as described for pure water loss

h  See Case Example of Hypotonic Loss

DIFFERENTIALS
h  GI losses 
 •  Vomiting, diarrhea
 •  Small intestinal obstruction
 •  Repeated administration of activated charcoal 

or osmotic cathartics
h  Third space losses
 •  Pancreatitis
 •  Peritonitis
h  Cutaneous losses (severe burns)
h  Respiratory losses (excessive panting)
h  Renal losses
 •  Osmotic diuresis
 •  Chronic kidney disease
 •  Acute kidney injury
 •  Postobstructive diuresis

DIAGNOSIS
h  ± history of PU/PD
h  Presence of GI signs
h  Point-of-care ultrasound
h  Isosthenuria to hyposthenuria
h  Urinalysis ± culture with susceptibility testing
h  Abdominal imaging

CLINICAL SIGNS OF HYPERNATREMIA 
h Typically only with acute increase in Na+ >170 mEq/L1

h Largely neurologic manifestations
 • Mentation changes
 • Seizures
h Chronic changes subclinical
 • Idiogenic osmoles in neurons offset the change in osmolality.
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KEY TAKEAWAYS
h  Antech Diagnostics studied the implica-

tions of using in-house laboratories 
versus reference laboratories, including 
how this choice affects medicine, 
workflows, and customer service.

h  Based on the results of the study, using 
reference laboratories for an increased 
proportion of testing may improve 
customer service while reducing staff 
fatigue and burnout.

h  Neither in-house laboratories nor 
reference laboratories are the right 
answer in every situation, and there will 
always be a need for in-house diagnostic 
testing for time-critical patients. However, 
increased use of reference laboratories 
may serve as a potential solution for 
some challenges facing practices today.

 

Reference Laboratory Testing: 
Combating Workplace Stress 
& Inefficiencies

Cathy Barnette, DVM

Burnout and labor shortages are widespread issues in veterinary medicine. 
Even prior to the COVID-19 pandemic, ≈50% of veterinarians were classified as 
having high burnout scores,1 and in a 2021 survey, 26% of surveyed veterinari-
ans said they would prefer to work fewer hours, despite the associated pay 
cut, in order to manage their stress and achieve improved work–life balance.2 
In addition, many clinics are operating with fewer credentialed technicians 
than they would prefer due to a shortage of those professionals.3 

Clearly, there is a need for improved 
efficiency in practice to allow for 
serving clients with fewer team 
members and to lessen stress on 
existing team members. Laboratory 
testing is one area where small 
changes can have big impacts on 
efficiency and the veterinary team. 
Using the in-house laboratory for 
wellness testing, including preanes-
thetic testing, is commonplace, often 
based on recouping the capital 
investment in analyzers to justify their 
expensive cost, but this has signifi-
cant time demands on the veterinary 
team. As analyzers have become 
more affordable over time, it is 
important to reevaluate workflows in 
practice and for veterinarians to make 
individualized recommendations for 
each patient based on patient and 
practice factors. Although there will 
always be a need to run some tests 
in-house (eg, emergencies or critical 
patients), sending a greater propor-

THE INVESTIGATION*
“Reference Lab First” Workflows: A Contemporary Approach to Veterinary 
Diagnostics.
*This investigation has not been published for public viewing. The information presented in this article is 
raw study data. Study specifics can be found through Antech Diagnostics.

A Clinician’s Brief Supplement
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2 Reference Laboratory Testing: Combating Workplace Stress & Inefficiencies

tion of tests to a reference laboratory could benefit the 
entire team, as well as the patient and pet owner. 
 
The Study
Antech Diagnostics conducted a study to examine the 
potential impacts of enhanced reference laboratory use 
on veterinary practices, team members, and clients. 
Information was collected in a number of ways, with the 
study broken down into 5 key parts:
h Time-motion study
h Veterinary team survey
h Pet owner survey
h Fecal pilot study
h Economic analysis 

Time-Motion Study
Preliminary research on laboratory testing included a 
medical literature review. Interviews were conducted 
with veterinarians and key opinion leaders to examine 
ideas surrounding laboratory testing in practice. Based 
on this preliminary research, an in-clinic, time-motion 
study was designed. This portion of the study aimed to 
quantitatively measure time spent performing in-house 
diagnostics (ie, hematology, serum chemistry, urinalysis, 
rapid assays, and fecal parasite examinations). Diagnos-
tic workflows and instrumentation time for in-house and 
reference laboratory testing were also compared. 

This study revealed that it takes ≈30 minutes to receive 
in-house laboratory results for a typical canine preventive 
care visit, including a CBC, serum chemistry profile, fecal 
examination, urinalysis, and rapid assay. Conducting this 
testing in-house was estimated to increase the length of 
the typical patient visit by 20 to 30 minutes, impacting both 
examination room use and client wait times. In particular, 
it was observed that an average fecal parasite examina-
tion takes ≈15 minutes of veterinary technician time (eg, 

7 fecal examinations a day equates to 105 minutes of 
technician time every day). 

Veterinary Team Survey
In late 2021 and early 2022, 488 veterinary team mem-
bers, including veterinarians, veterinary technicians and 
assistants, and practice managers, were surveyed to 
understand the reasoning behind where wellness testing 
is performed, determine preferred methods of communi-
cating results, and identify sources of stress in the clinic. 
Veterinary team members were also asked about their 
perceptions of in-house testing as compared with 
reference laboratory testing in various scenarios. 
Regarding preanesthetic laboratory testing, 92% of 
veterinarians surveyed considered blood work per-
formed prior to the day of the procedure acceptable in 
clinically normal patients, regardless of age. 

When asked about stresses in the veterinary clinic, 78% of 
respondents reported staffing shortages in at least 1 role 
(veterinarians or veterinary technicians). In addition, stress 
levels were reported to be higher during the pandemic and 
postpandemic as compared with prepandemic. Team 
members reported an average stress level of 7 out of 10 as 
compared with a prepandemic level of 5 out of 10. 

Pet Owner Survey
In 2022, 1624 pet owners (>800 dog owners, >800 cat 
owners) were surveyed, with the goal of understanding 
preferences regarding diagnostic testing. Participants 
must have sought care for a dog or cat in the last 2 years, 
have been a primary or shared decisionmaker for their 
pet’s care, and have been between 18 and 85 years of age. 

Of those surveyed, most pet owners were satisfied with 
their veterinarian and practice. Ninety percent of respon-
dents reported being satisfied with their veterinarian, and 

KEY SURVEY FINDINGS
h 84% of veterinary assistants agreed that sending fecal samples to reference laboratories improved workflows.

h 86% of veterinary associates felt that sending fecal samples to reference laboratories allowed them to provide better patient care.

h 92% of veterinarians considered preanesthetic blood work performed prior to the day of the procedure acceptable in clinically 
normal patients.

h 50% of in-house results are not shared during the patient visit.

h 74% of pet owners were willing to receive wellness test results the next day.

h 71% of veterinary associates experienced reduced stress when fecal tests were sent to reference laboratories.



88% were satisfied with their practice overall. On the 
topic of laboratory testing, 74% said they do not mind 
waiting until the next day to receive wellness results. 

Fecal Pilot Study
In the veterinary team survey, team members noted that 
≈50% of all laboratory results obtained in-house are not 
shared during the client’s visit; instead, for those sur-
veyed, clients are called after their visit with results. The 
team survey showed that, of the tests performed during 
a visit, veterinarians felt like clients place the least value 
on receiving fecal results during the visit. Even when a 
staff member is available to process an in-house diagnos-
tic sample, these tests, particularly fecal centrifugation 
and flotation, take considerable time, making real-time 
results difficult to achieve. 

Inspired by these survey results, a detailed pilot study was 
conducted to examine the effects of transitioning from 
routine in-house fecal examination to sending fecal 
samples to a reference laboratory. Impacts of this change 
on clinic workflow and team member satisfaction were 
studied; 86% of veterinary associates felt that sending 
samples to a reference laboratory allowed them to 
provide better patient care. More than 60% of the practic-
es included in this study were performing passive flotation 
instead of fecal examination by centrifugation for in-house 
fecal testing. In contrast, reference laboratories routinely 
perform centrifugation, contributing to higher accuracy.4 

EXPERT COMMENTARY

Designation of veterinary medicine as an essential service during the pandemic kept veterinarians and other team members 
employed and allowed pets to get needed care, but it came at a cost. Many practices were overwhelmed with client demands, 
client wait times were longer, and demands on the veterinary team resulted in increased work stress. Staff shortages and 
hiring difficulties have made solving these problems harder, making a focus on practice efficiency essential.

The results of this study revealed many opportunities for improving diagnostic workflows. One area worth exploring is timing of 
preanesthetic blood work; 92% of veterinarians consider preanesthetic blood work performed prior to the day of the procedure 
acceptable in clinically normal patients. Shifting away from day-of, in-house testing may improve efficiency. Of course, each 
practice will need to decide how far out the testing can be done and how to integrate earlier testing with client convenience.

Of the surveyed pet owners, 74% were willing to receive wellness results the next day; this means test result communications 
can be grouped together and sent via email or text and done at a time most convenient for the practice, which can free up 
staff time for other tasks.

Making it easier for team members to do their jobs obviously increases team job satisfaction and reduces work stress, both of 
which can lead to better employee retention.  These results particularly demonstrated that fecal testing is a great example of 
a diagnostic test that requires a high investment of staff time and training and has low enjoyment scores.

Neither in-house nor reference laboratory testing is the right answer in every situation, but the challenges facing practices 
these days make it more important than ever to evaluate which should be used with what kind of testing and what kind of case.
—Karen E. Felsted, CPA, MS, DVM, CVPM, CVA

Sending routine fecal examinations to a reference 
laboratory increased veterinarian job satisfaction by 
25% and veterinary assistant job satisfaction by 17%. In 
addition, 71% of associates reported reduced stress when 
sending routine fecal examinations to a reference 
laboratory. 

Ninety-seven percent of veterinary technicians and 
84% of veterinary assistants agreed that sending out 
fecal examinations improved their practice’s workflows. 
Sending routine fecal examinations to a reference labor- 
atory is estimated to result in a time savings of 270 to 
440 hours per year per clinic.

Economic Analysis 
Finally, based on information from earlier portions of the 
study, an economic analysis looking at the costs of 
in-house testing versus reference laboratory testing was 
performed. This analysis was intended to highlight the 
financial consequences of a transition from routine 
in-house testing to increased reference laboratory use.

It was found that reference laboratory testing through 
Antech Diagnostics is typically ≈20% lower in cost than 
in-house testing. This can result in a higher profit margin 
for the practice. When the lower test costs are combined 
with savings in associate time, changing the practice 
workflow to focus on reference laboratory use could 
increase practice profitability by $120k per veterinarian.
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Discussion
This study aimed to examine factors that may influence 
veterinarian selection of in-house versus reference 
laboratory testing. In many cases, veterinarians have 
choices regarding when and how to run laboratory tests; 
these choices can have significant impacts on practice 
efficiency and veterinary team satisfaction. In some 
cases, the decision of when and where to run a particular 
test is clear. A panel of experts estimated that ≈20% of 
veterinary cases are emergent and require in-house 
diagnostics, whereas ≈25% can only be run by a reference 
laboratory. However, this leaves ≈55% of diagnostic testing 
that can either be either run in-house or sent out to a 
reference laboratory. Addressing this 55% of laboratory 
tests provides opportunities for veterinarians and practice 
managers to critically evaluate which approach is best for 
their practice efficiency, team member and pet owner 
satisfaction, and profitability. Given the increasing 
pressure on many veterinary practices, it is important to 
develop rational protocols regarding laboratory testing. 

Veterinary team members may feel some degree of 
pressure to provide same-day results; however, most 
clients would prefer a shorter in-clinic visit, followed by a 
call the next day with laboratory results, as represented 
by the 74% of pet owners in this study who do not mind 
waiting until the following day for results on healthy pets 
and 62% of surveyed owners who do not mind waiting 
until the next day for results on sick patient visits. 

Even in practices that routinely perform in-house 
laboratory testing, a large portion of in-house testing is 
not completed by the time the client leaves the clinic. 
Sending tests to a reference laboratory can take some of 
the immediate time pressure off veterinarians, giving 
them a greater opportunity to thoughtfully consider their 
cases while improving client satisfaction by decreasing 
appointment time and wait times. 

Submitting routine tests to a reference laboratory can 
free up significant staff time and clinic resources, which 
is critical, considering 78% of clinics are experiencing 
staffing shortages. Simply sending routine fecal samples to 
a reference laboratory for parasite examinations can free 
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up nearly 2 hours of technician time per day, which can be 
used to perform other tasks, allow for a more relaxed work 
pace that decreases stress levels and reduces staff burnout 
risks, and potentially increase practice profitability. 
Finally, reference laboratory tests can result in a 20% 
savings as compared with in-house testing. This cost 
savings, in addition to the time savings offered, can 
further contribute to practice profitability. This may be 
in contrast to the perceived reality for some clinics, as 
cost profiles have changed over time.

Implications for Practice
Sending samples from wellness visits and nonemergent 
sick patient visits to a reference laboratory can stream-
line workflows while also improving client satisfaction, 
staff satisfaction, and practice profitability.  

Most clients are happy to wait until the next day for 
laboratory results for annual wellness testing, preanes-
thetic blood testing, and some mild illnesses. Although 
in-house testing may seem more convenient for the 
client, it increases the length of the client’s visit, and 
clients still may not receive results until the following 
day. Utilizing a reference laboratory when indicated can 
enhance client satisfaction (by reducing the time they 
must spend waiting in an examination room for results) 
without negatively impacting patient care. 

Fecal parasite testing is an example of a diagnostic test 
that requires a high investment of staff time and training 
and has low staff enjoyment scores. Using a reference 
laboratory for routine fecal examinations frees up staff to 
handle other tasks, which can help reduce the risk for 
burnout and alleviate some staffing shortages. In most 
cases, submitting tests to a reference laboratory is also 
significantly less expensive to the practice than running 
tests in-house, especially when savings on veterinary 
technician time are factored in. 

If sending routine tests to a reference laboratory can 
lead to improvements in both staffing and profitability 
while reducing stress and improving client experience, 
this is an easy step to take towards efficiency in the 
typical veterinary practice. 
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FROM PAGE TO PATIENT

Prednisone as Single- 
Agent Therapy for 
Dogs with Lymphoma 
Alexandria Zabiegala, DVM candidate
Lisa M. Pohlman, DVM, MS, DACVP 
Kansas State University 

In the literature
Rassnick KM, Bailey DB, Kamstock DA, et al. Survival 
time for dogs with previously untreated, peripheral 
nodal, intermediate- or large-cell lymphoma treated with 
prednisone alone: the canine lymphoma steroid only trial. 
J Am Vet Med Assoc. 2021;259(1):62-71.

FROM THE PAGE …

Although lymphoma in dogs is highly responsive to the well-documented CHOP 
protocol (ie, cyclophosphamide, doxorubicin, vincristine, prednisone), many pet 
owners opt for therapeutic management with prednisone alone. Prednisone 
is commonly used as single-agent therapy for lymphoma in dogs, but no prior 
controlled studies have documented benefits of this treatment.

This study evaluated survival time in client-owned dogs (n = 109) with previously 
untreated peripheral nodal, cytologically confirmed, intermediate- or large-cell 
lymphoma treated with prednisone alone. Patients received 40 mg/m2 PO every 
24 hours for 7 days and were then maintained at 20 mg/m2 PO every 24 hours; 
clinicians could increase or decrease the dose at their discretion. 

Owners completed a standardized quality-of-life (QOL) survey on the first day of 
therapy and at set intervals throughout treatment. Patients were also assessed 

based on substage at the time of study enroll-
ment (substage a: no clinical signs; substage 
b: GI signs, respiratory signs, hypercalcemia, 
fever, hyphema, uveitis) and disease immuno-
phenotype (B cell or T cell). 

Median survival time was 50 days. Although 
some patients survived >120 days, probability 
of 6-month survival was 7%. Increased sur-
vival time generally correlated with absence 
of clinical signs (ie, substage a) and high QOL 
in the first 14 days of the study. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Although prednisone alone does not 
provide extended survival time in dogs 
with lymphoma, it can improve QOL as 
disease progresses. Prednisone is 
inexpensive, is easy to administer, and 
has minimal adverse effects; however, 
survival times (median, 50 days) are 
short, and there are negative effects of 
starting cytotoxic chemotherapy after 
prednisone administration if the owner 
reconsiders treatment. 

2   Median survival time was most 
positively correlated with lack of 
clinical signs at the time of study 
enrollment and high QOL when 
treatment was initiated, but not all 
patients had the same response. 
Variability in response to any 
treatment for dogs with lymphoma 
should be discussed with owners. 

3   QOL scoring is valuable for patients 
with chronic, deteriorating conditions 
and can be used by clinicians and 
owners to guide treatment decisions or 
end-of-life care. 

32  cliniciansbrief.com  September 2022

https://cliniciansbrief.com


Stability of 
Ceftazidime in 
Varying Storage 
Temperatures
Jason Pieper, DVM, MS, DACVD
Iowa State University

In the literature
Hoff SE, Berger DJ, Viall AK, Schrunk D, Noxon JO. Chemical 
and microbiological stability of diluted ceftazidime in three 
different solutions under three storage temperatures over a 
28 day period. Vet Dermatol. 2021;32(5):456-e124. 

FROM THE PAGE …

Because otitis externa can be difficult to treat, noncommercial products with 
minimal supporting evidence, particularly compounded ear medications (made 
either in compounding pharmacies or the veterinary clinic), are often used. 
Stability and efficacy of these products can be influenced by several factors (eg, 
pH, storage temperature). 

This study examined ceftazidime compounded into solutions with 3 base dilu-
ents (ie, 0.9% sodium chloride, tris-EDTA, 0.02% phytosphingosine hydrochlo-
ride) and stored at 3 temperatures (ie, 77°F [25°C], 39.2°F [4°C], −4°F [−20°C]). 
Solutions were evaluated against a standard Pseudomonas aeruginosa strain 
over 28 days for changes in pH, drug concentration, and antimicrobial activity. 

All drug concentrations decreased over time; decrease was more significant when 
solutions were stored at room temperature compared with being refrigerated or 
frozen. Drug concentration of the tris-EDTA solution significantly decreased as 
early as within 7 days, likely due to the higher pH of tris-EDTA compared with 
other diluents. 

Antimicrobial activity of each solution was 
affected by time and temperature. Stability 
was best achieved with the 0.9% sodium 
chloride solution when refrigerated or frozen. 

This study illustrates the importance of  
evidence-based medicine in establishing the 
efficacy of compounded ear medications. For 
example, ceftazidime diluted into tris-EDTA 
and stored at room temperature would 
become unstable within several days, result-
ing in ineffective treatment. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Compounding ear medications for clini-
cal use is possible but should only be 
done with supporting medical evidence. 

2   Storage temperature and pH can signifi-
cantly affect the stability of ceftazidime 
and whether it is active within a solution. 

3   Compounded drugs have a limited shelf 
life. Research showing the maximal 
shelf life for each compounded mixture 
is important.

Suggested Reading
Emery CB, Outerbridge CA, Knych HK, Lam ATH, Gomez-

Vazquez JP, White SD. Preliminary study of the stability 
of dexamethasone when added to commercial 
veterinary ear cleaners over a 90 day period. Vet 
Dermatol. 2021;32(2):168-e39.

Metry CA, Maddox CW, Dirikolu L, Johnson YJ, Campbell 
KL. Determination of enrofloxacin stability and in vitro 
efficacy against Staphylococcus pseudintermedius and 
Pseudomonas aeruginosa in four ear cleaner solutions 
over a 28 day period. Vet Dermatol. 2012;23(1):23-28. 
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The most 
consistently 
beneficial 
behavior 
modification 
techniques 
included 
improved 
dog–owner 
communication, 
habituation, 
relaxation 
protocols, and 
short, frequent 
training 
sessions.
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FROM PAGE TO PATIENT

Effectiveness of 
Canine Aggression 
Treatment Protocols
Bonnie V. Beaver, DVM, MS, DSc (hon), DPNAP, 
DACVB, DACAW
Texas A&M University

In the literature
Dinwoodie IR, Zottola V, Dodman NH. An investigation into the 
effectiveness of various professionals and behavior modification 
programs, with or without medication, for the treatment of canine 
aggression. J Vet Behav. 2021;43:46-53.

FROM THE PAGE …

Canine aggression studies with large sample sizes are important because aggression, includ-
ing biting, can be hard to quantify and may reflect breed-related issues.1,2 

This study investigated the success of different specialists, techniques, equipment, and 
medications to manage aggression in dogs. Although defining aggression types in a study 
can be problematic, the authors used an intragroup approach that accounted for differ-
ences in terminology and resulted in 5 broad categories: conflict aggression (ie, aggression 
toward familiar humans [formerly called dominance aggression]), interdog housemate 
aggression, fear aggression toward humans, fear aggression toward other dogs, and preda-
tory aggression.

Self-reported data were collected from owners of 963 aggressive dogs. A majority of own-
ers (81%) who sought help from a board-certified behaviorist found the advice helpful for 
treating their dog’s aggression. Training equipment (eg, antibark collars, muzzles) decreased 
the probability for successful aggression treatment. Behavior modification training tech-
niques (eg, response blocking) decreased the probability for improvement in fear aggres-
sion toward other dogs and predatory aggression. The most consistently beneficial 
behavior modification techniques included improved dog–owner communication, habitua-
tion, relaxation protocols, and short, frequent training sessions. Traditionally prescribed 
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medications (eg, fluoxetine, trazodone) were not 
helpful, but this may be because owners were not 
referred early enough to a specialist.

Dogs with fear and anxiety comorbidities were 
more difficult to treat. In addition, changes in man-
agement negatively impacted aggression between 
familiar dogs, possibly because management 
changes typically consisted of using time-out, 
which delays establishment of a stable hierarchy 
among canine housemates. In contrast, manage-
ment changes to treat predatory aggression (ie, 
preventing access to animals that are likely to trig-
ger chasing) are particularly important. 

A clinician was consulted for aggression in 213 (22%) 
dogs. Of those, 15% were diagnosed with a contrib-
uting medical condition, raising suspicion that some 
dogs not seen by a clinician may have had an undi-
agnosed contributing medical condition. It is 
important to ask pet owners about possible behav-
ior problems during routine examinations. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   During routine examinations, it is important to ask dog 
owners whether the dog is developing unwanted behav-
iors (eg, aggression), which can be easier to stop when 
caught early.

2   Behavior modification in the form of desensitization and 
counterconditioning can be useful for managing aggres-
sive dogs.

3   Short behavior modification and training sessions are 
more successful than longer sessions.
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Chewable Tablets
For oral use in cats
Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.

Description:
CREDELIO CAT (lotilaner) is a chewable tablet for oral administration to cats and kittens 
according to their weight. Each chewable tablet is formulated to provide a minimum lotilaner 
dosage of 2.7 mg/lb (6 mg/kg).
Lotilaner has the chemical composition of 5-[(5S)-4,5-dihydro-5-(3,4,5-trichlorophenyl)-
5-(trifluoromethyl)-3-isoxazolyl]-3-methyl-N-[2-oxo-2-[(2,2,2-trifluoroethyl)amino]ethyl]-
2-thiophenecarboxamide.

Indications:
CREDELIO CAT kills adult fleas and is indicated for the treatment and prevention of flea 
infestations (Ctenocephalides felis) for one month in cats and kittens 8 weeks of age and older, 
and weighing 2.0 pounds or greater.
CREDELIO CAT is also indicated for the treatment and control of Ixodes scapularis (black-legged 
tick) infestations for one month in cats and kittens 6 months of age and older, and weighing 
2.0 pounds or greater.
Dosage and Administration:
CREDELIO CAT is given orally once a month, at the minimum dosage of 2.7 mg/lb (6 mg/kg).

Dosage Schedule:

NA = not applicable.
CREDELIO CAT must be administered with food (see Clinical Pharmacology).
Treatment with CREDELIO CAT can begin at any time of the year and can continue year-round 
without interruption.

Contraindications:
There are no known contraindications for the use of CREDELIO CAT.
Warnings:
Not for human use. Keep this and all drugs out of the reach of children.
Keep CREDELIO CAT in a secure location out of reach of dogs, cats, and other animals to 
prevent accidental ingestion or overdose.

Precautions:
Lotilaner is a member of the isoxazoline class. This class has been associated with neurologic 
adverse reactions including tremors, ataxia, and seizures. Neurologic adverse reactions have 
been reported in cats receiving isoxazoline class drugs, even in cats without a history of 
neurologic disorders. Use with caution in cats with a history of neurologic disorders.
The safety of CREDELIO CAT has not been established in breeding, pregnant and lactating cats 
(see Foreign Market Experience).
The effectiveness of CREDELIO CAT against Ixodes scapularis in kittens less than 6 months of 
age has not been evaluated.
Adverse Reactions:
In a well-controlled U.S. field study, which included 341 cats (228 cats treated with CREDELIO 
CAT and 113 cats treated with a topical active control), there were no serious adverse reactions.
Cats with Adverse Reactions in the Field Study

*Two geriatric cats developed mildly elevated blood urea nitrogen (BUN) (42 to 58 mg/dL; 
reference range: 14 to 36 mg/dL) during the study. One of these cats, which had suspected 
pre-existing kidney disease, also developed a mildly elevated serum creatinine (2.5 mg/dL; 
reference range: 0.6 to 2.4 mg/dL) during the study.
Foreign Market Experience: The following adverse events were reported voluntarily during 
post-approval use of the product in cats in foreign markets: hyperactivity, pruritus, tachypnea, 

dyspnea, lethargy, vomiting, anorexia, hyperthermia, hypersalivation, tachycardia, mydriasis, 
tremors, ataxia, seizures, hepatopathy, anaphylactic reactions resulting in death, pancreatitis, 
immune mediated hemolytic anemia, and glomerulopathy.
Five 3- to 4-week-old nursing kittens (one litter of 2 kittens and one litter of 3) died within three 
days of the queens receiving CREDELIO CAT. Two pregnant cats spontaneously aborted or had 
fetal and perinatal deaths within a few days of receiving CREDELIO CAT.
To report suspected adverse events, for technical assistance or to obtain a copy of the Safety 
Data Sheet (SDS), contact Elanco US, Inc. at 1-888-545-5973. For additional information 
about adverse drug experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS 
or http://www.fda.gov/reportanimalae.

Clinical Pharmacology:
Following oral administration of 26 mg/kg (the maximum labeled dose), peak lotilaner 
concentrations were achieved in most cats at the 24-hour sampling point. Cats 3 months 
of age had a shorter elimination half-life (average of 7.5 days) than at 7 months of age 
(average of 32 days). Due to reduced drug bioavailability in the fasted state, CREDELIO CAT 
must be administered with a meal or within 30 minutes after feeding.

Mode of Action:
Lotilaner is an ectoparasiticide belonging to the isoxazoline group. Lotilaner inhibits insect and 
acarine gamma-aminobutyric acid (GABA)-gated chloride channels. This inhibition blocks the 
transfer of chloride ions across cell membranes, which results in uncontrolled neuromuscular 
activity leading to death of insects and acarines. The selective toxicity of lotilaner between 
insects and acarines and mammals may be inferred by the differential sensitivity of the insects 
and acarines’ GABA receptors versus mammalian GABA receptors.

Effectiveness:
In a well-controlled laboratory study, CREDELIO CAT began to kill fleas six hours after 
administration, with greater than 98% of fleas killed within 12 hours after administration. 
In another well-controlled laboratory study, CREDELIO CAT demonstrated 100% effectiveness 
against adult fleas 24 hours after administration or infestation for 35 days.
In a 90-day well-controlled U.S. field study conducted in cats with existing flea infestations 
of varying severity, the effectiveness of CREDELIO CAT against fleas on Days 30, 60 and 
90 compared to baseline was 98.5%,100% and 100%, respectively. Cats with signs of 
flea allergy dermatitis showed improvement in erythema, papules, scaling, alopecia, 
dermatitis/pyodermatitis, and pruritus as a direct result of eliminating fleas.
In a well-controlled laboratory study, CREDELIO CAT killed fleas before they could lay eggs, 
thus preventing subsequent flea infestations after the start of treatment of existing flea 
infestations for 30 days.
In well-controlled laboratory studies, CREDELIO CAT demonstrated >97% effectiveness against 
Ixodes scapularis ticks 72 hours after administration or infestation for 31 days.
Palatability: In the U.S. field study, which included 648 doses administered to 225 cats, 
21.1% of the doses were voluntarily consumed when CREDELIO CAT was offered by hand, 
on the floor, or in an empty bowl, an additional 25.8% of doses were voluntarily consumed 
when CREDELIO CAT was offered with food, and 52.6% of doses required placement of the 
chewable tablet in the back of the cat’s mouth.
Owners were unable to administer CREDELIO CAT for 0.5% of doses.

Animal Safety:
In a margin of safety study, CREDELIO CAT was administered orally to 24 (8 cats/group) 
8-week-old cats at 1, 3 and 5X the maximum labeled dose of 26 mg/kg every 28 days for 
eight consecutive doses. The 8 cats in the control group (0X) were untreated.

There were no clinically-relevant, treatment-related effects on physical and neurologic 
examinations or gross pathology. Dry food consumption was reduced in male cats in all 
treated groups compared to control cats. Body weights of male cats in the 3X group 
were less than the control male cats. Vomiting occurred post-dosing in cats in all groups, 
including the control group, but was increased in the 5X group. At multiple time points, 
neutrophil counts were decreased (750-2710/μL; low end of normal: approximately 2800/μL) 
in cats in all treated groups compared to control cats, including in a cat in the 3X group that 
died during anesthesia to obtain the electrocardiogram (ECG). From Days 28 to 92, two and 
three female cats in the 3X and 5X group, respectively, had elevations in blood urea nitrogen 
(BUN) at least at one time point (37-43 mg/dL; high end of normal: 36 mg/dL). Three cats 
each in the control, 1X and 5X groups and six cats in the 3X group had minimal, usually 
unilateral, tubular regeneration of the kidneys. One cat each in the control, 1X and 5X groups 
and four cats in the 3X group had minimal generalized lymphoid depletion of the thymus. 
Four of the five cats in the two high-dose groups (3X and 5X) with the thymus changes also 
had neutropenia at 25% or more of the time points.

Blood concentrations of lotilaner confirmed systemic exposure in all cats administered lotilaner, 
although the exposure was less than dose proportional.
Storage Information:
Store at 15-25°C (59 -77°F), excursions permitted between 5 to 40°C (41 to 104°F).
How Supplied:
CREDELIO CAT is available in two chewable tablet sizes for use in cats: 12 and 48 mg lotilaner. 
Each chewable tablet size is available in color-coded packages containing 1 chewable tablet. 
The 48 mg chewable tablet size is also available in color-coded packages containing 3 or 
6 chewable tablets.
Approved by FDA under NADA # 141-528
Manufactured for:
Elanco US Inc
Greenfield, IN 46140 USA
CredelioCAT.com
Credelio, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates.
Rev. date 04/2021

PA280229X  W1b

Body Weight

2.0 to 4.0 lbs

4.1 to 17.0 lbs

Over 17.0 lbs

Lotilaner Per Chewable Tablet (mg)

12

48

NA

Chewable Tablets Administered

One

One

Administer the appropriate 
combination of chewable tablets

Adverse Reaction
(AR)

Weight Loss
Tachypnea
Vomiting
Diarrhea
Anorexia

Elevated blood urea nitrogen (BUN)*

CREDELIO CAT Group:
Number (and Percent) of 
Cats with the AR (n=228)

5 (2.2%)
3 (1.3%)
3 (1.3%)
2 (0.9%)
2 (0.9%)
2 (0.9%)

Active Control Group:
Number (and Percent) of 
Cats with the AR (n=113)

2 (1.8%)
0 (0.0%)
1 (0.9%)
0 (0.0%)
0 (0.0%)
0 (0.0%)
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INDICATIONS
Credelio CAT kills adult fleas and is indicated for the treatment and prevention of flea infestations (Ctenocephalides felis) for one month 
in cats and kittens 8 weeks of age and older and weighing 2.0 pounds or greater.

Credelio CAT is also indicated for treatment and control of Ixodes scapularis (black-legged tick) infestations for one month in cats and 
kittens 6 months of age and older and weighing 2.0 pounds or greater. 

IMPORTANT SAFETY INFORMATION
Lotilaner is a member of the isoxazoline class. This class has been associated with neurologic adverse reactions including tremors, ataxia 
and seizures. Neurologic adverse reactions have been reported in cats receiving isoxazoline class drugs, even in cats without a history of 
neurologic disorders. Use with caution in cats with a history of neurologic disorders. The safety of Credelio CAT has not been established 
in breeding, pregnant and lactating cats. The effectiveness of Credelio CAT against Ixodes scapularis in kittens less than 6 months of age 
has not been evaluated. The most frequently reported adverse reactions are weight loss, tachypnea and vomiting. For full prescribing 
information see Credelio CAT package insert.

1Chappell K, Paarlberg T, Seewald W, et al. A randomized, controlled field study to assess the efficacy and safety of lotilaner flavored chewable tablets 
(Credelio™ CAT) in eliminating fleas in client-owned cats in the USA. Parasite Vector. 2021;14:127.

2Little SE, Barrett AW, Nagamori Y, et al. Ticks from cats in the United States: Patterns of infestation and infection with pathogens. Vet Parasitol. 2018;257:15.
3Toutain C, Seewald W, Jung M. The intravenous and oral pharmacokinetics of lotilaner in dogs. Parasite Vector. 2017;10:522

Credelio, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. © 2021 Elanco or its affiliates. PM-US-21-2845

• Palatable monthly chewable
with 99.5% successful
administration by cat owners1

• Starts to kill fleas within 6 hours

• Kills Ixodes scapularis ticks,
the most common tick in cats2

• Contains lotilaner, which 
was chosen from 1,000 other 
compounds during development 
for its efficacy and safety profile3
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FROM PAGE TO PATIENT

Research Note:
Snail Mucus for Treatment of Canine Atopic Dermatitis

Management of canine atopic dermatitis requires a multimodal approach that includes allergen-specific immunotherapy, antipruritic 
medications, barrier restructuring agents, and skin and coat care. New therapeutic approaches may minimize the need for broad- 
spectrum therapies (eg, glucocorticoids, cyclosporine) and enable targeted, natural treatment. Mucus from snails (ie, Helix aspersa 
Müller) is rich in substances (ie, hyaluronic acid, mucopolysaccharides, polyphenols, bioactive minerals) that act as a protective barrier 
to the skin and counteract damage associated with oxidative stress.1 

This in vitro study investigated use of a snail mucus filtrate to modulate expression of inflammatory mediators (eg, cytokines) for 
treatment of canine atopic dermatitis. Mucus significantly reduced release of interleukin-6, -8, and -17A and inhibited expression of 
tumor necrosis factor-alpha in cell lines of canine epidermal keratinocytes. Snail mucus filtrate may potentially be useful for man-
agement of canine atopic dermatitis.

Source
Messina L, Bruno F, Licata P, et al. Snail mucus filtrate reduces inflammation in canine progenitor epidermal keratinocytes (CPEK). Animals. 2022;12(14):1848. 
doi:10.3390/ani12141848

Reference
1. Gentili V, Bortolotti D, Benedusi M, et al. HelixComplex snail mucus as a potential technology against O3 induced skin damage. PLoS ONE. 2020;15(2):e0229613.

doi:10.1371/journal.pone.0229613
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American Pet Insurance Company, 6100–4th Ave S, Seattle, WA 98108.
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Failure of Radioiodine 
Therapy in Cats with 
Hyperthyroidism
Alex Gallagher, DVM, MS, DACVIM (SAIM)
University of Florida

In the literature
Mullowney D, Chang Y, Glanemann B, Syme HM. Treatment 
failure in hyperthyroid cats after radioiodine (I-131) 
injection. J Vet Intern Med. 2021;35(4):1688-1696.

FROM THE PAGE …

Hyperthyroidism is common in cats, and various treatment options are 
available, including medication, diet, surgery, and radioactive iodine (RAI; ie, 
I131) therapy. RAI therapy is considered the treatment of choice because it is 
minimally invasive and typically achieves a permanent euthyroid state. RAI 
therapy has resolved hyperthyroidism in ≈95% of cats after a single treatment.1

This study evaluated the outcomes of cats with persistent hyperthyroidism 2 to 
4 weeks after receiving RAI therapy and assessed for predictors of ultimate 
treatment failure. Out of 959 treated cats, 121 continued to have hyperthyroid-
ism (total thyroxine [tT4] concentration, >3.1 µg/dL) 2 to 4 weeks after treatment; 
initial failure rate was 12.6%. Of these 121 cats, 87 had sufficient follow-up infor-
mation, with 35 subsequently having tT4 <3.1 µg/dL without further treatment. 
Most of the 35 cats achieved tT4 concentration <3.1 µg/dL within 6 months 
(median, 8 months; range, 3-13 months).

Fifty-two cats continued to have hyperthyroidism after RAI therapy, and treat-
ment was considered a failure; this failure rate (ie, 5.6%) is similar to previously 
reported rates.2-5 Twelve of the 52 cats subsequently underwent thyroidectomy, 
of which only 4 showed resolution of hyperthyroidism. Of these 12 cats, 5 had 
thyroid carcinoma, 5 had adenoma, and 2 did not have histopathology.

Repeat RAI therapy was performed in 14 of the 52 cats in which treatment had 
failed, including one cat with failed thyroidectomy. Ten of the 14 cats had tT4 

concentration <3.1 µg/dL after repeat RAI 
therapy, and 2 cats later became euthyroid 
without further treatment, suggesting repeat 
RAI therapy can be successful in cats after ini-
tial treatment failure.

Higher tT4 concentration at time of discharge 
and a higher weight-normalized RAI dose (ie, 
RAI dose divided by body weight) were inde-
pendently predictive of treatment failure. tT4 
concentration >11.6 µg/dL had a 100% speci-
ficity for predicting failure.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   RAI therapy successfully treats feline 
hyperthyroidism in ≈95% of cases and 
is generally considered the treatment 
of choice.

2   Approximately 40% of cats that remain 
hyperthyroid after an initial dose of RAI 
may have tT4 concentration <3.1 µg/dL in 
a median of 8 months and not require 
further therapy. Cats may need to be 
monitored for ≥6 months after RAI ther-
apy before repeat therapy is considered.

3   Treatment failure is likely in cats with 
posttreatment tT4 concentration >11.6 
µg/dL, and repeat RAI therapy should 
be considered earlier than 6 months.
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CAUTION: Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian. 

BRIEF SUMMARY: (for full prescribing information, see package insert)

DESCRIPTION: Zenalpha is a combination of medetomidine and vatinoxan hydrochlorides. Each mL of Zenalpha 
contains 0.5 mg medetomidine hydrochloride, 10 mg vatinoxan hydrochloride, 32.5 mg mannitol (USP), 4.16 mg 
citric acid monohydrate (USP), 1.8 mg methylparaben (NF), 0.2 mg propylparaben (NF).

INDICATION: Zenalpha is indicated for use as a sedative and analgesic in dogs to facilitate clinical examination, 
clinical procedures and minor surgical procedures.

CONTRAINDICATIONS: Do not use Zenalpha in dogs with cardiac disease, respiratory disorders, shock, severe 
debilitation, that have hypoglycemia or are at risk of developing hypoglycemia, or are stressed due to extreme heat, 
cold or fatigue.

Zenalpha is contraindicated in dogs with a known sensitivity to medetomidine or vatinoxan.

WARNINGS:  
Human User Safety Warnings 
Not for use in humans. Keep this and all medications out of reach of children and pets.

Avoid skin, eye or mucosal contact. Use caution while handling and using filled syringes. Absorption of the active 
ingredients is possible following exposure via the skin, eye or mucosa. In case of accidental eye exposure, flush eyes 
with water for 15 minutes, remove contact lenses then continue to flush. In case of accidental skin exposure, wash 
with soap and water and remove contaminated clothing. If symptoms occur, seek the advice of a physician.

In case of accidental oral intake or self-injection, seek medical advice immediately and show the package insert to the 
physician. DO NOT DRIVE as sedation, loss of consciousness, and changes in blood pressure may occur.

Persons with cardiovascular disease (for example, hypertension or ischemic heart disease) should take special 
precautions to avoid any exposure to this product.

Pregnant women should exercise special caution to avoid exposure. Uterine contractions and decreased fetal blood 
pressure may occur after accidental systemic exposure.

Persons with known hypersensitivity to any of the ingredients should avoid contact with Zenalpha.

Caution should be exercised when handling sedated animals. Handling or any other sudden stimuli, including noise, 
may cause a defense reaction in an animal that appears to be heavily sedated.

Note to physician: Zenalpha contains medetomidine, an alpha2-adrenoceptor agonist, in combination with vatinoxan, 
a peripherally selective alpha2-adrenoceptor antagonist. Symptoms after absorption or accidental self-injection may 
include dose-dependent sedation, respiratory depression, bradycardia, tachycardia, and hypotension.

Animal Safety Warnings 
Zenalpha should not be administered in the presence of pre-existing hypotension, hypoxia or bradycardia. Due to the 
pronounced cardiovascular effects of alpha2-adrenoceptor agonists, only clinically healthy dogs (American Society of 
Anesthesiologists [ASA] classes I and II) should be administered Zenalpha. Dogs should be monitored frequently for 
cardiovascular function and body temperature during sedation.

Zenalpha is not intended for use in cats. The use of Zenalpha in cats has been associated with hypotension.

PRECAUTIONS: Dogs should be monitored frequently during sedation for changes in heart rate, blood pressure, 
respiratory rate and body temperature. Tachycardia may occur in some dogs after recovery from sedation. 

In the event of hypoxia or apnea, supplemental oxygen should be administered. 

Following administration of Zenalpha, a decrease in body temperature may occur and an external heat source may 
be needed to maintain body temperature. Hypothermia may persist longer than sedation and analgesia.

The analgesic effect of Zenalpha will not last longer than the sedative effects. Additional analgesic(s) should be 
administered as needed.

Nervous, excited or agitated dogs with high levels of endogenous catecholamines may exhibit a reduced 
pharmacological response to Zenalpha (ineffectiveness). The onset of sedative/analgesic effects could be slowed, 
or the depth and duration of effects could be diminished or nonexistent. Therefore, allow the dog to rest quietly for 
10 to 15 minutes after injection.

With the alpha2-adrenoceptor agonist drug class, including Zenalpha, the potential for isolated cases of 
hypersensitivity, including paradoxical response (excitation) exists.

Repeat dosing with Zenalpha has not been evaluated.

Zenalpha has only been evaluated in fasted dogs; therefore, the effects on fed dogs (for example occurrence of 
vomiting) have not been characterized.

The concurrent use of anticholinergic medications and Zenalpha has not been evaluated.

Zenalpha may decrease serum glucose in healthy dogs and this effect may persist longer than sedation.

The safe use of Zenalpha has not been evaluated in dogs with hepatic or renal impairment, dogs younger than 
4.5 months old, or dogs that are pregnant, lactating, or intended for breeding. 

ADVERSE REACTIONS: The most common adverse reactions observed in the field study were decreased body 
temperature (not requiring external heat support), reduced respiratory rate, diarrhea, muscle tremor, signs of colitis, 
hypothermia (requiring external heat support). 

To report suspected adverse events, for technical assistance or to obtain a copy of the SDS, contact Dechra Veterinary 
Products at (866) 933-2472. 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.

MANUFACTURED FOR: 
Dechra Veterinary Products 
7015 College Boulevard, Suite 525 
Overland Park, KS 66211 USA

Approved by FDA under NADA # 141-551

Zenalpha is a registered trademark of Dechra Limited; all rights reserved.
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Zenalpha®

(medetomidine and vatinoxan hydrochlorides injection)
Sedative, Analgesic
For Use in Dogs Only

Research Note:
Sildenafil Hydrogel 
for Wound Healing 
in Dogs

Sildenafil is a phosphodiesterase-5 inhibitor that 
enhances tissue blood flow via vascular smooth 
muscle relaxation and stimulates nitric oxide 
release, which is beneficial for wound healing. 
Topical sildenafil is safe, nontoxic, and nonirritating 
for treatment of wounds in various noncanine 
species.1,2 

This study evaluated the effect of a novel topical 
sildenafil citrate hydrogel on wound healing in dogs. 
Six dogs with 4 excision wounds each along the dor-
sum were administered a hydrogel containing 0%, 
5%, or 10% sildenafil or a nonadherent bandage 
every 24 hours for 21 days. Daily topical sildenafil 
resulted in systemic concentrations that may have 
been in the therapeutic range for pulmonary hyper-
tension in 3 dogs (1 dog at day 14 and 2 dogs at day 
21), but plasma concentrations remained within safe 
ranges. Topical sildenafil promoted early granulation 
formation; however, additional research is needed to 
determine the most effective hydrogel formulation, 
as well as ideal timing and frequency of application.

Source
Sumner SM, Wallace ML, Mulder AT, et al. Development and 
evaluation of a novel topically applied sildenafil citrate hydrogel 
and its influence on wound healing in dogs. Am J Vet Res. 
2022;83(8):1-9. doi:10.2460/ajvr.21.12.0209
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Introducing Zenalpha®

(medetomidine and vatinoxan 
hydrochlorides injection)  

An innovative alpha-2 combination drug that improves   
the sedation experience from start to finish

Minimizes unwanted cardiovascular side effects while preserving reliable 
sedation and analgesia, compared to the control group (dexmedetomidine)

Provides a shorter time to onset and a shorter duration of sedation in most 
dogs, compared to the control group

VISIT ZENALPHA.US

IMPORTANT SAFETY INFORMATION 
As with all drugs, side effects may occur. For use in dogs only. Not intended for use in cats. Not for use in humans. Avoid skin, eye or mucosal contact. 
In case of accidental oral intake or self-injection, seek medical advice immediately and show the package insert to the physician. DO NOT DRIVE as 
sedation, loss of consciousness, and changes in blood pressure may occur. People with cardiovascular disease and pregnant women should exercise 
special caution to avoid exposure. Uterine contractions and decreased fetal blood pressure may occur after accidental systemic exposure. Do not 
use Zenalpha in dogs with cardiac disease, respiratory disorders, shock, severe debilitation, that have hypoglycemia or are at risk of developing 
hypoglycemia, or are stressed due to extreme heat, cold or fatigue. Zenalpha should not be administered in the presence of pre-existing hypotension, 
hypoxia or bradycardia. Due to the pronounced cardiovascular effects of alpha2-adrenoceptor agonists, only clinically healthy dogs (American Society 
of Anesthesiologists [ASA] classes I and II) should be administered Zenalpha. Dogs should be monitored frequently during sedation for changes in heart 
rate, blood pressure, respiratory rate and body temperature. Tachycardia may occur in some dogs after recovery from sedation. The following adverse 
reactions have been reported: diarrhea, muscle tremors and colitis. Refer to the prescribing information for complete details or visit www.dechra-us.com.
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Transdermal Gabapentin 
Use in Cats  
Sheilah Robertson, BVMS (Hons), PhD, DACVAA, DECVAA, DACAW, 
DECAWBM (WSEL), CVA, MRCVS
Lap of Love Veterinary Hospice
Lutz, Florida

In the literature
Slovak JE, Costa AP. A pilot study of trans-
dermal gabapentin in cats. J Vet Intern Med. 
2021;35(4):1981-1987.

FROM THE PAGE …

Gabapentin is widely used in cats to decrease fear and stress 
and treat some painful conditions (eg, osteoarthritis). Oral 
administration can be difficult in cats and can lead to treatment 
failure; less invasive administration methods are thus desirable. 
The transdermal route is used for mirtazapine, and an FDA-
approved formulation is available; however, not all molecules 
are suitable for transdermal administration and should be 
evaluated in the target species. 

 
TABLE 

IN VIVO PHASE OF THE TRANSDERMAL GABAPENTIN STUDY  

Age Group Concentration
(mg/mL)

Dose (mg/kg) Interval Application Site Treatment Duration 
(days)

<6 years of age (n = 8) 250 5 or 10 Every 8 hours Inner ear pinna or 
shaved cervical skin

5

>8 years of age (n = 15) 250 10 Every 8 hours Inner ear pinna 5

This study reported the use of gabapentin in a proprietary base 
and its ability to traverse feline skin using an in vitro diffusion 
cell model, as well as an in vivo study on client-owned cats 
(Table). The in vitro study confirmed that the formulation 
traverses cadaver skin. 

Blood samples were collected before administration of the first 
dose and on days 1 and 5. In cats <6 years of age, there were no 
significant differences in serum concentrations of gabapentin 
between the 2 doses or sites of application. In cats >8 years of 
age, serum concentrations were significantly higher on day 5 
versus day 1. Serum levels were at least 6 times lower compared 
with published values after oral administration.1 

Pain scores were reported for cats >8 years of age, but the type 
of pain was not included. Pain in this age group would likely be 
chronic (maladaptive); therefore, the acute pain scoring tools 

Continues on page 44 h
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•  Long-lasting relief: Up to 1 full year of OA pain relief

•  Consistent effectiveness: 92% (12/13) in mild to 
moderate elbow OA1, 71% (10/14) in severe2

•  Non-systemic: No systemic adverse effects3

•  Convenient: 1 simple, targeted procedure

To treat or refer, visit 
synovetin.com

This procedure can only be performed by licensed veterinarians at veterinary hospitals permitted 
to use internal radiation therapy. Discomfort in the treated elbow of some dogs has been reported, 
and can last up to 72 hours after treatment. Short-term home-care instructions must be followed 
after treatment to minimize extended close contact such as co-sleeping. To review the full 
veterinary prescribing information, visit synovetin.com/cpinfo.

A revolution in chronic elbow OA pain management

For easy, enduring relief of  
chronic OA pain, use Synovetin OA.

11 simple treatment
relieves OA pain 
up to 11 full year.

See page 44 for product information summary.

http://www.synovetin.com/cpinfo
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https://doi.org/10.1111/vru.12757
http://www.synovetin.com


used in this study were not appropriate. Gabapentin can cause 
sedation, which may interfere with pain scoring, but details on 
sedation were not provided. 

Results of this study demonstrated low levels of gabapentin in 
blood after transdermal application. No conclusions should be 
drawn about analgesic efficacy from the data provided. Seda-
tion scores were not provided, and the first sample was col-
lected one day after application was started; thus, usefulness of 
this transdermal application prior to in-clinic visits is unknown. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Additional studies are needed before transdermal formula-
tions of gabapentin can be reliably used before visits to the 
clinic or for maladaptive pain in cats. Compounded prod-
ucts are not subjected to safety or efficacy evaluations.2 

2   Oral formulations of gabapentin produce sedation and 
decrease fear in most cats. Maximum plasma concentra-
tions are reached in 1 to 2 hours.3 

3   In a survey, 71% of clinicians reported oral gabapentin as 
the first drug used to treat chronic musculoskeletal pain.4 
A small study of cats with osteoarthritis supports this use.5 
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Homogeneous Tin (117mSn) Colloid] Veterinary 
Device for Use in Dogs

NAME: Synovetin OA® 
Tin (117mSn) stannic colloid in ammonium salt.  
It is supplied as a 2–4 mCi (74–148 MBq)/mL 
suspension for intra-articular (IA) injection.

NET QUANTITY 
Vials contain a prescribed dose up to 6.0 mCi 
(222 MBq) at the date and time to treat one 
dog.1 mL of suspension contains 2–4 mCi 
(74–148 MBq) of tin (117mSn) stannic colloid in 
ammonium salt at the date and time of end use.

PRODUCT DESCRIPTION 
Synovetin OA® is a conversion electron 
therapeutic veterinary device comprising a 
colloidal, sterile suspension with a pH 
between 6.5 and 9.0 where at least 90% of 
the particles have a size between 1.5 μm and 
20 μm (HORIBA light scatter instrument). 
The 117mSn emits monoenergetic conversion 
electrons (significant energies 127–158 keV; 
emission probability 113%) and imageable 
gamma radiation (159 keV, 86% abundant). 
Accompanying low-energy emissions are 
Auger electrons (<22 keV) and X-rays  
(<30 keV). The half-life of 117mSn is 14 days. 
117mSn decays by isomeric transition to 
stable 117Sn.
Excipients include ammonium carbonate ((NH

4
) 

2CO
3
), ammonium chloride (NH

4
Cl), ammonium 

iodide (NH
4
I), iodine (I

2
) and trace tin (Sn) salts.

MECHANISM OF ACTION 
Synovetin OA® is a veterinary device consisting 
of a homogeneous tin colloid which emits 
discrete (<300 μm) low-energy conversion 
electrons confined to the joint space. The colloid 
is composed of microparticles (1.5 μm to 20 
μm) that are retained in the joint space of the 
dog. The particles are absorbed and retained 
by synoviocytes and macrophages in the 
synovium, resulting in apoptosis and reduction 
of inflammatory cells. Elimination of the 
pro- inflammatory cells reduces inflammation 
of the joint synovium, thereby reducing pain 
associated with synovitis. The data, including 
radiographic evidence, supports use in Grade  
1, 2, and 3 osteoarthritis (OA) of the elbow joint.

CAUTION 
Federal law restricts this device to sale by  
or on the order of a licensed veterinarian 
trained in the use of radioactive veterinary 
medical products. Use of this product is 
restricted to facilities with a compatible 
Radioactive Materials (RAM) license.

INTENDED USE 
Synovetin OA® is intended to reduce synovitis 
and associated pain of canine elbow joints 
afflicted with osteoarthritis.

WARNINGS 
Do not exceed 6.0 mCi (222 MBq) of radiation 
activity per dog per treatment. Not for use in 
humans. Keep this and all medications out of 
reach of children. Consult a physician in case of 
accidental injection or ingestion by humans.

PRECAUTIONS 
Injection should be performed only by a 
licensed veterinarian skilled in the delivery of 
intra-articular (IA) injections who is located 
at a facility that has a RAM license.
Rigorous aseptic technique must be ensured 
during injection

ROUTE OF ADMINISTRATION 
Intra-articular injection. The product must 
NOT be administered by any other route. 
Confirmation of needle placement is 
recommended, whether by anatomical 
landmarks, fluoroscope, C-arm, ultrasound, 
or radiography.

DIRECTIONS FOR ADMINISTRATION
Dogs should be appropriately anesthetized or 
deeply sedated prior to administration to prevent 
vocalization and resistance to dosing. A 22-ga. 
needle can be used to inject Synovetin OA® 
directly into the elbow joint. Pain during and 
after treatment may occur.  Administration of 
non-steroidal anti-inflammatory agents at the 
labeled dose may help any post-treatment pain.

FREQUENCY OF ADMINISTRATION
If needed, Synovetin OA® can be 
readministered to a previously treated elbow 
at least 12 months after the last treatment.

DURATION OF EFFECT FROM 
ADMINISTRATION
Effectiveness has been shown to last up to  
12 months following a single treatment of  
dogs with naturally occurring OA of the elbow.

MAXIMUM ANNUAL DOSE
Total radiation dose per joint should not 
exceed 3.0 mCi/joint, with the total body 
dose not exceeding 6.0 mCi (i.e., two  
elbow joints during a 12-month period).

ADVERSE REACTIONS
Dogs participating in clinical studies to 
evaluate safety and effectiveness (n=74 
dogs, 97 elbow joints) exhibited no significant 
adverse reactions when administered 
Synovetin OA®. Discomfort in the treated 
elbow has been rarely reported in some dogs 
up to 72 hours after treatment. If adverse 
events are observed or suspected, please 
report them by calling Exubrion Therapeutics® 
Customer Service at 1-833-942-1247.

POST-INJECTION CARE
Following administration of Synovetin OA®, 
the dog can recover with other post-operation 
animals in the general clinic population. Once 
the dog has fully recovered from anesthesia, 
it can be discharged to go home with the 
approval of the facility radiation safety  
officer or authorized user. All treatment site 
policies and license requirements should  
be observed.

OWNER INSTRUCTIONS FOR 
POST-TREATMENT CARE
When the level of radiation is determined to 
be below the established levels for release, 
the dog can be discharged. The dog will, 
however, retain a low level of radioactivity in 
the treated joint(s) for a short period of time. 
Specific written instructions based on the 
post-treatment radiation dosimetry for care 
and proximity to the treated dog will be 
provided by the radiation safety officer (RSO) 
or authorized user (AU) of a radioactive 
materials (RAM)-licensed veterinary hospital 
to the dog owner. These instructions include 
information on limiting proximity to the dog  
in the post-treatment period. If in the 
judgement of the veterinarian, the dog 
owners are not likely to comply with the 
release instructions, the product should not 
be administered. A RAM-licensed veterinary 
hospital RSO or AU should contact Exubrion 
Therapeutics® if there are specific questions. 
Apart from the proximity requirements to 
protect people there is no requirement for 
restraint of the dog itself, and it can resume 
its normal level of activity subject to the 
distance requirements.

MANUFACTURED BY Theragenics 
Corporation for Exubrion Therapeutics®

Manufacturer’s contact information:
Theragenics Corporation 
5203 Bristol Industrial Way 
Buford, GA 30518
Customer Service Phone: 833-942-1247 
info@exubrion.com

STORAGE INSTRUCTIONS
Store in the shipping container at controlled 
room temperature (10°–30°C or 50°–86°F) 
until ready to use.
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Point-of-Care Lung 
Ultrasonography 
for Diagnosis of 
Pulmonary Contusions
Britt Thevelein, DVM, DACVECC
University of Georgia

In the literature
Dicker SA, Lisciandro GR, Newell SM, Johnson JA. 
Diagnosis of pulmonary contusions with point-of-care 
lung ultrasonography and thoracic radiography compared 
to thoracic computed tomography in dogs with motor 
vehicle trauma: 29 cases (2017-2018). J Vet Emerg Crit Care 
(San Antonio). 2020;30(6):638-646. 

FROM THE PAGE …

Pulmonary contusions are common in patients that have sustained vehicular 
trauma; however, these injuries may be initially underdiagnosed because they 
may not be associated with obvious abnormalities on physical examination. 
Moreover, conventional radiographic signs of pulmonary contusion often lag 
behind clinical signs. In humans, thoracic CT is the gold standard for diagnosing 
pulmonary contusions, although lung ultrasonography is also highly sensitive. 
In veterinary medicine, financial concerns and sedation requirements may 
limit the use of CT; less-expensive options should thus be explored. Lung 
ultrasonography is relatively inexpensive, minimally invasive, rapid, and 
available in many clinics.

In this study, regionally based lung ultrasonography, 3-view thoracic radiogra-
phy, and thoracic CT were performed on 29 dogs following vehicular trauma. 
The lung-ultrasound protocol (veterinary bedside lung ultrasound examination 
[ie, Vet BLUE]1) consisted of evaluation of the caudodorsal, perihilar, middle, 
and cranial lung regions on both sides of the thorax (8 regions total). These 

regions were evaluated for B-lines (ie, lung 
rockets) and C-lines (ie, shred sign)—artifacts 
that represent interstitial syndrome (ie, wet 
lung). The presence of these artifacts follow-
ing blunt-force trauma are suggestive of pul-
monary contusions.2 

Findings indicated that lung ultrasonography 
has a higher sensitivity than radiography for 
diagnosing pulmonary contusions when com-
pared with thoracic CT, suggesting lung ultra-
sonography should be performed as part of 
trauma triage examination for rapid diagnosis 
of pulmonary contusions.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Thoracic ultrasonography is useful 
during triage examination of a trauma 
patient for rapid diagnosis of pulmo-
nary contusions, pneumothorax, and 
pleural effusion. 

2   Thoracic radiography is not sensitive 
enough to diagnose pulmonary contu-
sions but may be useful in a later stage 
for identifying other trauma pathology 
(eg, fractures, diaphragmatic hernia). 

3   Pneumothorax may interfere with 
assessment for B- and C-lines on tho-
racic ultrasonography. In addition, 
B-lines should be interpreted with cau-
tion in patients with prior lung disease, 
as they may represent lung pathology 
other than pulmonary contusions.

References
1.  Lisciandro GR, Fosgate GT, Fulton RM. Frequency and 

number of ultrasound lung rockets (B-lines) using a 
regionally based lung ultrasound examination named 
vet BLUE (veterinary bedside lung ultrasound exam) in 
dogs with radiographically normal lung findings. Vet 
Radiol Ultrasound. 2014;55(3):315-322.

2.  Lisciandro GR. Abdominal and thoracic focused 
assessment with sonography for trauma, triage, and 
monitoring in small animals. J Vet Emerg Crit Care (San 
Antonio). 2011;21(2):104-122. 
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Prognosis & Risks 
of Large Intestinal 
Surgery in Cats  
Heather L. Troyer, DVM, DABVP, CVPP
Oradell Animal Hospital 
Paramus, New Jersey

In the literature
Lux CN, Roberts S, Grimes JA, et al. Evaluation of short-term 
risk factors associated with dehiscence and death following 
full-thickness incisions of the large intestine in cats: 84 cases 
(1993-2015). J Am Vet Med Assoc. 2021;259(2):162-171.  

FROM THE PAGE …

Dehiscence is a critical surgical complication. Large intestinal incisions may be 
prone to dehiscence due to poor collateral blood supply, high bacterial load, and 
high intraluminal pressure during fecal bolus passage.1 

This retrospective study evaluated 84 cats that underwent full-thickness incisions 
of the large intestine during various procedures, including subtotal colectomy with 
preservation of the ileocolic junction and colorectal anastomosis, total colectomy 
(including the ileocolic junction and enterorectal anastomosis), partial colectomy 
with colocolic anastomosis, partial colectomy with ileocolic resection and jejunoco-
lic anastomosis, partial colectomy with ileocolic resection and ileocolic anastomo-
sis, and colonic biopsy or colotomy. Reasons for colonic biopsy included chronic 
vomiting, diarrhea, recurrent colitis with rectal prolapse, and hematochezia.   

Factors associated with dehiscence included hypoalbuminemia, renal dysfunc-
tion, administration of blood products or >2 classes of antimicrobials, and 
intra-abdominal fecal contamination. Anorexia was the only clinical sign associ-
ated with intestinal dehiscence. 

Factors identified as predictors of dehiscence and nonsurvival to hospital dis-
charge included the presence of band neutrophils, administration of blood prod-
ucts, partial colectomy with colonic resection and anastomosis, postoperative 

inflammation or infection of the skin incision, 
and postoperative cardiopulmonary arrest. 

Factors associated with nonsurvival to hospi-
tal discharge only included low serum globu-
lin concentration, repair of colonic trauma 
or dehiscence, and postoperative colonic 
dehiscence.

Complications were uncommon in cats under-
going surgery due to megacolon. No associa-
tion was found between histologic diagnosis 
of malignancy or inflammation and survival to 
discharge or intestinal dehiscence. 

These findings suggest that cats with sys-
temic disease may be at increased risk for 
postoperative dehiscence compared with 
cats with focal disease.  

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Identifying low-risk cats for colonic sur-
gery may improve surgical outcome. 
Stabilization, diagnosis, and preopera-
tive treatment of cats at higher risk may 
also improve the outcome.

2   Referral to a board-certified surgeon 
is likely to improve survival. This study 
only evaluated cases treated by board- 
certified surgeons from tertiary institu-
tions, which may have better resources 
and more consistent overnight care.

3   Pet owners should understand colonic 
surgery is a last resort because of the 
inherent risks of surgery on an organ 
with a high bacterial load, different vas-
culature, and intermittently high intralu-
minal pressure. Surgery can, however, 
be an appropriate alternative to failed 
medical management in some cases.  

Reference
1. Radlinsky MG. Surgery of the digestive system. In: 

Fossum TW, ed. Small Animal Surgery. 4th ed. Mosby 
Elsevier; 2012:386-583.
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Repeat Radiography: 
The Mechanical Obstruction 
Dilemma in Veterinary 
Patients
James Howard, DVM, MS, DACVS-SA
The Ohio State University

In the literature
Miles S, Gaschen L, Presley T, Liu CC, Granger LA. Influence of repeat abdominal 
radiographs on the resolution of mechanical obstruction and gastrointestinal 
foreign material in dogs and cats. Vet Radiol Ultrasound. 2021;62(3):282-288. 

FROM THE PAGE …

Distinguishing mechanical obstruction from functional ileus can be challenging. Radiography is 
commonly used to evaluate intestinal obstructions, but ultrasonography is used in some clinics and 
has greater sensitivity than radiography for detection of small intestinal obstructions.1,2 Radiographic 
features of obstruction include variability in small intestinal diameter, visualization of foreign material, 
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Lack of radiographic improvements in conjunction with 
clinical signs and holistic patient evaluation can indicate 
surgery should be performed earlier, as opposed to pursuing 
additional radiography.

and gas pattern abnormalities.1-4 Clinical signs should be 
considered in conjunction with subjective appearance of the 
bowel.5 

This retrospective study aimed to determine the incidence of 
radiographic resolution (ie, absence of foreign material, move-
ment of foreign material into the colon, absence of previously 
diagnosed intestinal dilation) of obstruction or GI foreign 
material with medical management. Radiography was 
repeated within 36 hours of initial radiography, and resolution 
was 26.8%. A second repeat set of radiography performed 36 
hours after initial radiography had resolution of 34.6%, and 
resolution was 50% following a third repeat set of radiogra-
phy; however, there was no statistical difference in resolution 
between the second and third sets. 

Foreign material was definitively diagnosed in 46.4% of 
cases; 29.6% of which were resolved with medical manage-
ment. A similar rate of resolution (35.5%) was noted in cases 
with questionable foreign material. When specific dilation 
patterns were examined, 37.5% of resolved cases were gas-
tric only. Only 17.1% of patients with small intestinal dilation 
and mechanical ileus had resolution, and only 11.4% of 
patients with both small intestinal and gastric dilation had 
resolution. Anatomic location of foreign material was not a 
significant predictor of resolution.
  
These results offer a helpful indicator of timing for surgical 
intervention, as it is illustrated that multiple radiographs 36 
hours after an initial study provided no difference in resolu-
tion when compared with first repeat radiographs taken 
within 36 hours of the first study. Lack of radiographic 
improvements in conjunction with clinical signs and holistic 
patient evaluation can indicate surgery should be performed 
earlier, as opposed to pursuing additional radiography. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Repeat radiography may be necessary if a mechani-
cal obstruction is not conclusively present: one 
additional set within 36 hours is recommended. At 
this author’s institution, repeat radiography within 
12 to 18 hours is standard. Surgical exploration is 
generally recommended when there is radiographic 
evidence and/or clinical signs of a mechanical 
obstruction. 

2   Definitive diagnosis of foreign material is made in 
≈50% of patients. Clinical signs, patient history, and 
repeat imaging are paramount to determine surgi-
cal candidacy.

3   Pet owner education is important, as continued 
diagnostics and medical management incur addi-
tional costs. Owners should understand that only 
≈30% of patients with clinical signs or suspected 
mechanical obstruction show radiographic resolu-
tion, regardless of whether foreign material is 
definitively detected.

References
1. Sharma A, Thompson MS, Scrivani PV, et al. Comparison of radiogra-

phy and ultrasonography for diagnosing small-intestinal mechanical 
obstruction in vomiting dogs. Vet Radiol Ultrasound. 2011;52(3):248-255. 

2. Tyrrell D, Beck C. Survey of the use of radiography vs. ultrasonography 
in the investigation of gastrointestinal foreign bodies in small animals. 
Vet Radiol Ultrasound. 2006;47(4):404-408. 

3. Ciasca TC, David FH, Lamb CR. Does measurement of small 
intestinal diameter increase diagnostic accuracy of radiography in 
dogs with suspected intestinal obstruction? Vet Radiol Ultrasound. 
2013;54(3):207-211. 

4. Graham JP, Lord PF, Harrison JM. Quantitative estimation of intestinal 
dilation as a predictor of obstruction in the dog. J Small Anim Pract. 
1998;39(11):521-524. 

5. Gibbs C, Pearson H. The radiological diagnosis of gastrointestinal 
obstruction in the dog. J Small Anim Pract. 1973;14(2):61-82. 
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Research Note:
Pseudomonas aeruginosa in 
Nonmedicated Dog Grooming Products

Pseudomonas aeruginosa is the most commonly isolated bacteria in dogs with postgrooming furunculosis and is often found in human 
hair and skin care products, leading to possible risk for infection in consumers.1-3 This study investigated prevalence of and risk factors 
for P aeruginosa contamination in nonmedicated dog grooming products. Products used by grooming salons (n = 97) and pet owners 
(n = 20) were cultured, and potential risk factors (ie, bottle size, relative remaining volume, content dilution, expiration date, ingredient 
list) were recorded. P aeruginosa was identified in 14 out of 117 samples, and diluted products were contaminated significantly more 
often than nondiluted products. Other potential risk factors were not significantly associated with contamination. Product dilution is 
associated with contamination and may increase the risk for bacterial skin infection in exposed dogs.

Source
Perry E, Sutton GA, Haggag L, Fleker M, Blum SE, Kaufmann R. Pseudomonas aeruginosa isolation from dog grooming products used by private owners or by professional 
pet grooming salons: prevalence and risk factors. Vet Dermatol. 2022;33(4):316-e73. doi:10.1111/vde.13072

References
1. Cain CL, Mauldin EA. Clinical and histopathologic features of dorsally located furunculosis in dogs following water immersion or exposure to grooming products: 22 

cases (2005-2013). J Am Vet Med Assoc. 2015;246(5):522-529. doi:10.2460/javma.246.5.522
2. Ihrke PJ, Gross TL. Warning about postgrooming furunculosis. J Am Vet Med Assoc. 2006;229(7):1081-1082.
3. Neza E, Centini M. Microbiologically contaminated and over-preserved cosmetic products according Rapex 2008-2014. Cosmetics. 2016;3(1):3. doi:10.3390/

cosmetics3010003

https://doi.org/10.1111/vde.13072
https://doi.org/10.2460/javma.246.5.522
https://doi.org/10.3390/cosmetics3010003
https://doi.org/10.3390/cosmetics3010003
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• Shown to have significant benefits on skin health when 
compared to untreated dogs in a randomized, double-
blinded, negative control study.4

• Dogs allergic to house dust mites were exposed and 
randomized into two groups and were assessed at 
0, 4 and 8 weeks.4

REFERENCES 
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3 Torrent et al., Dermial: A new natural ingredient with anti-aging and regenerative properties for skin. FASEB, 2015.   
4 Marsella et al., BMC Veterinary Research, (2020) 16:92.
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Alternative Protocol for 
Feline Diabetic Ketoacidosis
Thomas Schermerhorn, VMD, DACVIM (SAIM)
Kansas State University

In the literature
Zeugswetter FK, Luckschander-Zeller N, Karlovits S, Rand JS. Glargine 
versus regular insulin protocol in feline diabetic ketoacidosis. J Vet Emerg 
Crit Care (San Antonio). 2021;31(4):459-468. 

FROM THE PAGE …

Diabetic ketoacidosis (DKA) is a complicated presentation of diabetes characterized by 
hyperglycemia and hyperketonemia. Cats with DKA are often presented with severe metabolic 
disturbances, including volume deficit, electrolyte abnormalities, and metabolic acidosis. 
Affected cats are often critically ill on presentation and require aggressive treatment to survive. 

Principal goals when beginning treatment should include volume replacement and administra-
tion of insulin to address hyperglycemia and arrest ketone production, which has traditionally 
been achieved using a short-acting insulin formulation administered via intermittent injection or 
CRI. Various protocols using regular or another short-acting insulin formulation with or without 
the addition of insulin glargine have been successfully used to treat DKA in cats.

This study compared 2 insulin protocols for the initial treatment of cats with DKA. Standardized 
clinical criteria were used to diagnose DKA in 20 cats. Cats were then randomly selected to 
receive either a standard regular insulin CRI or an alternative protocol of insulin glargine given via 
intermittent injection (basal-bolus protocol). Insulin glargine was initially given at 2 Units/cat SC, 
then given at 1 Unit/cat IM after 2 hours, and continued at 1 Unit/cat IM every 4 hours if glucose 
remained >250 mg/dL.

Time between initiation of insulin treatment and improvement in hyperglycemia was significantly 
shorter in cats receiving the basal-bolus glargine insulin protocol; hospital stay was also signifi-
cantly shorter compared with cats receiving only regular insulin. Although there was no differ-
ence between protocols for time to resolution of ketonemia, which was the main outcome the 
study intended to measure, the study may have been underpowered to make this determination.

Studies that examine clinically relevant outcomes following specific interventions are needed in 
veterinary endocrinology. Regular insulin given via CRI (alternatively, via intermittent injection) is 

Various 
protocols using 
regular or 
another short-
acting insulin 
formulation 
with or without 
the addition of 
insulin glargine 
have been 
successfully 
used to treat 
diabetic 
ketoacidosis 
in cats.
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the most common protocol for early insulin 
replacement in cats with DKA. Other short-acting 
insulins (eg, insulin lispro) as a CRI or intermittent 
injection have been reported, however, and several 
studies had good outcomes with use of a long- 
acting insulin (usually glargine).1-3 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Basal-bolus administration of insulin 
glargine offers a useful alternative to CRI 
administration of regular insulin.

2   Higher costs associated with insulin glargine 
may be offset by faster clinical improvement 
and shortened hospital stay. For cats man-
aged with glargine, the insulin prescribed for 
in-hospital use can be dispensed for at-home 
use.

3   The glargine protocol in this study appears to 
be safe and effective for controlling hypergly-
cemia and hyperketonemia in cats with DKA. 
Regardless of the insulin protocol selected, 
success requires effective management of 
fluid balance, electrolyte disturbances, acido-
sis, and any concurrent disorders. n

References
1. Malerba E, Mazzarino M, Del Baldo F, et al. Use of lispro insulin 

for treatment of diabetic ketoacidosis in cats. J Feline Med 
Surg. 2019;21(2):115-123.

2. Anderson JD, Rondeau DA, Hess RS. Lispro insulin and 
electrolyte supplementation for treatment of diabetic 
ketoacidosis in cats. J Vet Intern Med. 2019;33(4):1593-1601.

3. Marshall RD, Rand JS, Gunew MN, Menrath VH. Intramuscular 
glargine with or without concurrent subcutaneous 
administration for treatment of feline diabetic ketoacidosis. 
J Vet Emerg Crit Care (San Antonio). 2013;23(3):286-290.
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Betty, a 2-year-old, 55-lb (25-kg) crossbreed dog, is presented for aggression toward her housemate, 
Sam, a 2-year-old, 57-lb (26-kg) neutered male crossbreed hound. Betty was adopted at one year of 
age. Four months after adoption, Betty began lunging at Sam when he walks near her while she is at 
rest and when both dogs attempt to walk through a doorway together, often when leaving and re-
entering the house. She also snaps at her owner during attempts to move her away from the window 
while barking.

Physical examination, CBC, serum chemistry profile, and total thyroxine results are within normal limits.

Betty is diagnosed with intrahousehold interdog aggression: social conflict-related, as well as redi-
rected aggression toward her owner. Social conflict-related aggression typically includes frustration- 
related behaviors and anxiety; redirected behaviors can be frustration based.
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Which of the following drugs would be 
appropriate for this patient?*

Based on the information provided, how would you grade the following drugs and why?

Fluoxetine

Paroxetine

Venlafaxine

Clomipramine

Buspirone

Trazodone

Clonidine

Gabapentin

Acepromazine

Alprazolam 

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED = do not use YELLOW = proceed with caution GREEN =  safe

*Most medications in this article are extrapolated from human use unless otherwise specified.
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Fluoxetine CORRECT RESPONSE |  

Fluoxetine is a selective serotonin reuptake inhibitor (SSRI) that can reduce signs of anxiety and frustration. 
SSRIs block the reuptake of serotonin, increasing serotonin availability in the synaptic cleft.1 Although 
fluoxetine can be useful in dogs with aggressive behavior during social conflict, this drug is not ideal in dogs 
with reduced liver function because it is highly metabolized in the liver, has a long half-life, and has active 
intermediate metabolites.

Reduced appetite is common. Behavioral adverse effects can include irritability (eg, increased aggression 
when disturbed while resting), increased anxiety (eg, hypervigilance, pacing), social withdrawal (eg, 
increased time away from members of the household), and/or hypersensitivity to sound (eg, increased star-
tle response). Although these effects can be transient, they can exacerbate social conflict between humans 
and pets and may warrant cessation of medication. Anecdotally, play behavior is reduced in some dogs, and 
this should be considered when treating intrahousehold aggression, as play can help maintain healthy rela-
tionships between dogs.

Information regarding safety and dosages is available, and there is clinical and anecdotal support for use of 
fluoxetine to treat behavioral disorders in dogs.2-6 Fluoxetine is FDA-approved for treatment of separation- 
related anxiety. Any other use is extra-label.

Paroxetine CORRECT RESPONSE |  

Paroxetine is an SSRI used in humans to manage anxiety, particularly social anxiety. Recommendations for 
use in dogs with social anxiety are based on anecdotal reports and extrapolation from human literature.7

Pet owners often report an increase in positive social interactions (eg, play) after paroxetine administration. 
This drug is rapidly metabolized by the liver and does not have active metabolites and thus may be preferable 
in dogs with underlying medical conditions.

Behavioral effects of SSRIs typically overlap; therefore, drug selection should be based on tolerance of adverse 
effects. Constipation is common due to mild anticholinergic activity. Urinary retention is common in cats but 
not in dogs. Paroxetine should not be a first-choice treatment in patients with history of lower urinary tract dis-
ease with dysuria. 

Did you answer? 
The following represents the best responses based on drug metabolism, pharmacokinetics,  
species, diagnostic differentials, clinical and laboratory data, and other pertinent findings.
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Venlafaxine  CORRECT RESPONSE |

Venlafaxine is a serotonin and norepinephrine reuptake inhibitor (SNRI; a class of drugs that targets serotonin 
and norepinephrine). SNRIs are typically only considered in patients with inadequate response to SSRIs. SNRI 
effects on norepinephrine could help reduce impulsivity that contributes to redirected aggression. Venlafaxine 
use in veterinary patients is based on human studies and anecdotal information; a small study on use of 
venlafaxine in cats is available.8

Dosages, adverse effects, and safety parameters in dogs are not well established9; regular monitoring for 
adverse effects is therefore needed. Venlafaxine affects the cardiovascular system, potentially triggering 
tachycardia, and should be used with caution in patients with history of cardiac disease. Premedication 
screening should include baseline laboratory work (eg, CBC, serum chemistry profile) and assessment of car-
diac health. Owners should be made aware that physical and laboratory parameters need to be monitored 
during treatment.

Clomipramine  CORRECT RESPONSE |

Clomipramine is a tricyclic antidepressant that enhances transmission of serotonin and norepinephrine and 
can help manage anxiety and frustration-related behaviors in dogs.10-13 

Although clomipramine is typically well tolerated in dogs, the potential for adverse effects is greater with tri-
cyclic antidepressants than with SSRIs. Adverse effects can include GI signs, seizures, and exacerbation of 
cardiac arrhythmias, particularly bradycardia. Pretreatment screening should assess liver and kidney func-
tion, thyroid function, and cardiac rhythm. Monitoring should continue for the duration of therapy. Some 
dogs experience mild sedation, likely due to the drug’s anticholinergic properties. 

An FDA-approved form of clomipramine is available for treatment of separation-related anxiety in dogs. Any 
other use is extra-label.

Buspirone CORRECT RESPONSE |
Buspirone is a partial serotonin agonist that can reduce anxiety in dogs. This drug is not typically effective as a 
single agent and is more often used to augment the effect of SSRIs, particularly in the treatment of refractory 
generalized or context-specific anxiety. Serotonin syndrome, a reaction to excessive serotonin, can occur when 
serotonergic medications are combined. Signs of serotonin syndrome typically develop acutely and can include 
agitation, GI signs, cardiac signs, seizures, hyperthermia, and death; combination use should only be after risk 
assessment. Disadvantages of buspirone use include latency to effect and need for frequent administration.

Physical and behavioral adverse effects in dogs are rare. Buspirone is not helpful for managing aggressive 
behavior and can result in increased aggression in cats14; monitoring may thus be needed.
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Trazodone   CORRECT RESPONSE |  

Trazodone is a serotonin antagonist and reuptake inhibitor that can be used to reduce anxiety and arousal 
and is used in humans to improve sleep. The dose for relieving anxiety may differ from the dose for 
sleepiness or sedation and can be adjusted as needed. Trazodone may be less useful than SSRIs for chronic 
therapy because it has a short half-life and sedation is a common adverse effect; however, trazodone is well 
tolerated as an event drug.15-17 Cardiac and liver function should be monitored before and during chronic 
treatment.14

Behavioral effects can fluctuate, be unpredictable, and potentially cause problems for patients with intra-
household interdog aggression; trazodone may not be helpful for these patients. The sedative effects of 
trazodone can also contribute to reduced engagement in positive social interactions (eg, play). Occasional 
aggression has been reported with this drug.18 

Trazodone can be considered adjunct therapy if given to avoid sedation and used in conjunction with SSRIs; 
serotonin syndrome is unlikely but can occur with coadministration of trazodone and SSRIs.

Clonidine CORRECT RESPONSE |  

Clonidine is an alpha-2 agonist used for treatment of hypertension, anxiety, and impulsivity.19 Pretreatment 
screening should assess liver and kidney function, blood pressure, and cardiac health. Blood pressure 
should be measured every month for 3 months after therapy is initiated, then every 6 months for the 
duration of therapy. 

Although clonidine alone is not generally used to treat behavioral disorders, it can be used in conjunction 
with SSRIs in dogs with signs of frustration and anxiety. Clonidine may help reduce redirected aggression 
and reaction time during social conflict; however, sedation is possible. Clonidine is a hypotensive agent that 
should be tapered if sedation occurs, even at a low dose, to avoid abrupt changes in blood pressure after 
long-term administration.

Gabapentin  CORRECT RESPONSE |  

Gabapentin is an anticonvulsant that binds to the alpha-2-delta subunit of calcium channels and can reduce 
anxiety. This drug is generally used as a long-term augmenting agent in conjunction with SSRIs. Some 
patients exhibit sedation or ataxia with minimal relief of anxiety, particularly when given higher doses. 
Chronic administration of gabapentin is not a first choice for patients that do not have high levels of anxiety 
in the home and in which sedation is not desirable. Pending response to other medications, a gabapentin 
trial may be considered to manage territorial barking, which is mostly frustration-related behavior but can 
also be associated with anxiety. Gabapentin is safe for use in combination with most psychopharmaceutical 
agents. Renal function should be monitored before and during treatment, as gabapentin is renally excreted.
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Acepromazine CORRECT RESPONSE |  

Acepromazine is a phenothiazine tranquilizer that blocks dopamine receptors and causes sedation with 
minimal to no effect on anxiety. Dogs may show signs of increased frustration as motor function becomes 
compromised.20 Sedation can negatively affect social interactions because sedated dogs are less playful and 
less social.

Alprazolam CORRECT RESPONSE |  

Alprazolam is a benzodiazepine with an intermediate half-life that can be useful as an event drug for context- 
specific anxiety. This drug can also be prescribed chronically, typically as an augmenting agent with an SSRI, 
for patients with severe anxiety or panic. Benzodiazepines have been associated with behavioral disinhibi-
tion and are not recommended in patients with redirected aggression.21,22
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2. Ibáñez M, Anzola B. Use of fluoxetine, diazepam, and 

behavior modification as therapy for treatment of anxiety-
related disorders in dogs. J Vet Behav Clin Appl Res. 2009; 
4(6):223-229. 

3. Kaur G, Voith VL, Schmidt PL. The use of fluoxetine by veteri-
narians in dogs and cats. Vet Rec Open. 2016;3(1):e000146.

4. Odore R, Rendini D, Badino P, et al. Behavioral therapy and 
fluoxetine treatment in aggressive dogs: a case study. Animals 
(Basel). 2020;10(5):832.

5. Overall KL. Animal behavior case of the month: use of 
fluoxetine (Prozac) to treat complicated inter-dog 
aggression. J Am Vet Med Assoc. 1995;206(5):629-632.

6. Pineda S, Anzola B, Olivares A, Ibáñez M. Fluoxetine 
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DISCUSSION

There is no FDA-approved medication for treatment of aggression in dogs. Informed consent should be 
obtained from the owner prior to administering medication for extra-label use.

Medication should be considered only one part of a behavioral treatment program. Management of environ-
ment and behavior modification are necessary for a positive outcome in most cases of intrahousehold interdog 
aggression. In this case, desensitization and counterconditioning can reduce Betty’s intrahousehold interdog 
aggression. Response substitution (eg, training Betty to move away on cue in response to an outside trigger) 
may prevent a physical confrontation with the owner and can be used to treat redirected aggression. n
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Background & Pathophysiology
Chronic enteropathy refers to GI signs of >3 weeks’ 
duration.1-4 Inflammatory bowel disease (IBD) and 
small cell lymphoma are the most common causes 
of chronic enteropathy in cats in which infectious 
and non-GI causes have been excluded. These dis-
eases also have clinical and histopathologic simi-
larities that can complicate differentiation.2-4 Slow 
progression of IBD to low-grade lymphoma is sus-
pected but has not been proven.3,5-7

In patients with IBD, the underlying cause of 
inflammation is multifactorial and incompletely 
understood; however, there is ongoing research on 
the role of the microbiome in local immune regula-
tion, GI barrier function, and inflammation.8-14 
Metabolites produced by gut microbes help main-
tain body functions (eg, metabolism, immunity, GI 
tract motility).8,9 Dysbiosis describes fluctuations in 
the number of various bacteria and their metabo-
lites; changes in the relative proportions of 7 bacte-
rial targets are characterized by decreased numbers 
of beneficial bacteria (eg, Bacterioides spp, Bifido-
bacterium spp, Faecalibacterium spp, Turicibacter 

spp, Clostridium hiranonis) and increased numbers 
of pathogenic bacteria (eg, Escherichia coli, Strepto-
coccus spp) and can be measured via quantitative 
PCR in cats and dogs.1,10,11 

History & Clinical Signs
IBD can occur in cats of any age, breed, or sex but 
is most frequently diagnosed in middle-aged and 
older cats.1,11-18 Clinical signs are variable; vomiting 
and weight loss are most common and typically 
coincide with changes in appetite.15-17 Diarrhea is 
possible and can be small, large, or mixed bowel. 
Borborygmi, flatulence, and ascites are less com-
mon in cats as compared with dogs.11-15

Diagnosis
Fecal ova and parasite testing should be performed 
to exclude infectious GI inflammation, and addi-
tional diagnostics should be performed to rule 
out non-GI causes of clinical signs (see Causes of 
GI Tract Inflammation in Cats, next page).
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CBC results may be unremarkable or show a non-
specific nonregenerative anemia of chronic dis-
ease. Leukogram changes (eg, eosinophilia) are 
possible.2,15 

Serum chemistry profile results may be unremark-
able, have nonspecific changes, or be impacted by 
comorbidities. Protein-losing enteropathy caused 
by IBD is rare in cats; however, low blood choles-
terol, albumin, and globulins suggest protein loss 
through GI causes (versus protein-losing nephropa-
thy or hepatic insufficiency). Hypoproteinemia with 
melena, regenerative blood loss anemia, or iron- 
deficient nonregenerative anemia with or without 
increased BUN may suggest GI hemorrhage.

Serum cobalamin and folate levels reflect the 
absorptive ability of the ileum and proximal small 
bowel, respectively, and supplementation is indi-
cated when they are deficient.2 Increased folate in 
a nonsupplemented cat may suggest dysbiosis; the 
feline dysbiosis index is also a diagnostic test for 
dysbiosis in cats with chronic enteropathy.1

CAUSES OF GI TRACT INFLAMMATION IN CATS

h Inflammatory

 •  Feline triaditis (ie, IBD, 
pancreatitis, ± cholangitis)

 •  Dysbiosis

 •  Exocrine pancreatic insufficiency 

 •  GI eosinophilic sclerosing 
fibroplasia

 •  Chronic intestinal pseudo-
obstruction (intestinal 
leiomyositis)

h Infectious

 •  Parasitic/protozoal

  –Ancylostoma spp

  –Cryptosporidium spp

  –Giardia spp

  –Toxocara spp

  –Toxoplasma gondii

  –Tritrichomonas foetus

 •  Bacterial

  –Salmonella spp

  –Campylobacter spp 

  –Clostridium spp

  –Helicobacter pylori

 •  Fungal

  –Histoplasma capsulatum

 •  Viral

  –FIV

  –FeLV

  –FIP

h Neoplastic

 •  Lymphoma (small, intermediate,  
± large cell) 

 •  Adenocarcinoma

 •  Mast cell neoplasia

 •  Soft tissue/mesenchymal tumors

h Miscellaneous

 •  Intestinal foreign body

 •  Intestinal obstruction 

 •  Acute gastroenteritis (eg, dietary 
indiscretion, intoxication)

 •   Non-GI causes (eg, 
hyperthyroidism, moderate to 
severe renal or hepatic disease)

Trypsin-like immunoreactivity should be evalu-
ated to exclude exocrine pancreatic insufficiency, 
which is an underrecognized cause of vomiting 
and anorexia in cats with or without diarrhea.2,18 
Many cats with IBD have concurrent pancreatitis 
with or without cholangitis (ie, triaditis) that may 
result in elevation of pancreatic lipase immunore-
activity levels.2,15

Radiography is nonspecific, and radiographs may 
appear normal. Ultrasonographic findings may 
include thickening of the general bowel wall or 
muscularis layer (Figure 1), mucosal changes, and 
mesenteric lymphadenopathy; however, ultraso-
nography is not sensitive or specific for IBD, and 
results may be normal.19,20 

Intestinal biopsies are required for definitive diag-
nosis, to rule out differentials (eg, neoplasia, certain 
infectious diseases), and to allow further classifica-
tion of IBD based on cellular infiltration type (eg, 
eosinophilic, neutrophilic, lymphocytic/plasma-
cytic).21 Most feline IBD is caused by lymphocytic/
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plasmacytic and/or eosinophilic inflammation.21 
Combining GI biopsies with immunohistochemistry 
and PCR for antigen receptor rearrangement (ie, 
PARR) improves the ability to differentiate IBD 
from lymphoma.3 Biopsies should be obtained 
through an endoscopic or full-thickness surgical 
approach (Figure 2). Applying and interpreting 
clonality testing presents additional clinical chal-
lenges; discussion is available in the literature.2-4

Treatment & Management
Many differential diagnoses for IBD require spe-
cific therapy; it is not feasible to treat empirically 
for all possibilities. Minimum treatment should 
include broad-spectrum deworming (fenbenda-
zole, 50 mg/kg PO every 24 hours for 3-5 days). 
Otherwise, treatment should be tailored to the 
patient.  

Many cats with IBD can be diet responsive, and a 
strict 2- to 4-week diet trial is often recommended 
as initial treatment. There are multiple dietary 
options (eg, highly digestible, novel protein, 
hydrolyzed protein, nonallergenic), and evidence 
supporting a specific diet in affected patients is 
lacking. Younger cats with predominantly large 
bowel signs may be an exception; a highly digest-
ible, fiber-modified diet can be attempted first in 
these patients.  

The author administers cobalamin when the patient 
has borderline low levels (<400 ng/L). Folate sup-
plementation is rarely required or prioritized.

Antibiotic administration results in prolonged 
microbiota changes with potentially harmful 
effects in dogs and cats.22-24 Routine antibiotic tri-
als and chronic use of low-dose or repeat courses 
of antibiotics are not recommended. 

Prebiotics, probiotics, or synbiotics (ie, pre- and 
probiotic combinations) can be administered 
when diet alone does not control clinical signs; 
data to provide critical assessment of benefits are 
lacking.25 A positive response, if any, should be 
observed in 2 to 4 weeks.  

d  FIGURE 1 Ultrasound of the duodenum in a cat showing mild generalized 
muscularis layer thickening (arrow). The corrugated appearance and 
increased gas within the lumen (dashed arrow) support spastic hypermo-
tility consistent with duodenitis, assuming an upper GI linear foreign body 
has been excluded.

d  FIGURE 2 Classic belly button appearance of the ileocolic junction during 
routine colonoscopy. The shiny mucosal lining appears slightly hyperemic 
and edematous, although these findings can occur secondary to the 
endoscopy procedure. Partially open entry to the blind sac of the cecum is 
visible (arrow).
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Objective markers of 
successful treatment 
include weight gain, 
improved BCS, and 
improved fecal consistency 
score; trends are more 
important than individual 
values.

Immunosuppression should only be considered in 
stable patients after thorough diagnostic evaluation, 
failed response to diet and probiotic trials, and pur-
sual or pet owner decline of biopsies. Corticosteroids 
(eg, prednisolone, budesonide, dexamethasone) or 

chlorambucil may be administered as first-line 
options based on numerous factors, including 
comorbidities, cost, and owner ability to medicate 
the patient (Table). Sustained improvement with 
corticosteroids does not exclude a diagnosis of 
small cell lymphoma.

After stabilization of clinical signs and weight, the 
immunosuppressive dose should be tapered by 
≈25% every 2 to 4 weeks until the lowest effective 
dose is determined. Some patients can be main-
tained on diet and/or probiotics alone following 
drug tapering, but continued treatment with one 
or more immunosuppressive medications may be 
required. 

Fecal microbiota transplant has been performed in 
cats, but large-scale studies are lacking.26 Collabo-
ration with a veterinary nutritionist should be 
considered. 

Clinical Follow-Up & Monitoring
Objective markers of successful treatment include 
weight gain, improved BCS, and improved fecal 
consistency score; trends are more important than 
individual values. Monitoring can occur weekly, 
monthly, biannually, or perhaps annually, depend-
ing on initial disease severity. 

Individual patient plans are needed because of 
comorbidities in middle-aged and older cats. Owner 
communication should be maintained, and the vet-
erinary support team can help provide owner sup-
port through education and communication.

Prognosis
Chronic enteropathy in cats can be managed but 
not cured. Clinical signs may resolve, decrease, 
persist, increase, progress, or otherwise change 
over time. In one study of 62 cats with chronic 
enteropathy, median survival time in cats with 
IBD was 5.8 years compared with 1.3 years in cats 
with small cell lymphoma.27 Standard therapy 
should help maintain a good quality of life; fur-
ther investigation or specialist referral is encour-
aged if quality of life is not maintained.  n

TABLE

IMMUNOSUPPRESSIVE MEDICATIONS 
FOR CHRONIC ENTEROPATHY IN CATS

Drug Dosage

Budesonide 1 mg/cat PO every 24 hours

Dexamethasone 0.1-0.3 mg/kg SC or IV every 24 hours
or
0.125-0.5 mg/cat PO every 24 hours 
or divided and given every 12 hours

Prednisolone 1-2 mg/kg PO every 24 hours

Cyclosporine 5-7.5 mg/kg PO every 24 hours on an 
empty stomach

Chlorambucil 2 mg/cat PO every 48-72 hours 
or
20 mg/m2 PO every 14 days
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PA103066X W1b

http://www.fda.gov/reportanimalae


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 morethan a meal
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, 
on page 72, 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

http://www.elanco.com


Icterus in Cats
Todd Archer, DVM, MS, DACVIM (SAIM) 
Mississippi State University 

DIFFERENTIAL DIAGNOSIS h FELINE MEDICINE h PEER REVIEWED

Prehepatic causes (hemolysis)
h  Immune-mediated hemolytic anemia, primary or 

secondary
  • Blood transfusion
h Non-immune–mediated cause
  • Drug induced
  •  Erythrocyte fragmentation 

(eg, hemangiosarcoma) 
  •  Erythrocyte membrane or enzyme defects 

(hypophosphatemia, pyruvate kinase deficiency) 
  • Infectious disease
  • Paraneoplastic syndrome
  •  Toxin exposure (eg, onion, garlic) 

Hepatic causes (hepatocellular dysfunction)
h Fibrosis
h Hepatic lipidosis
h  Inflammatory or infectious hepatopathy (hepatitis/

cholangiohepatitis)
h Neoplasia  
h Toxin or drug hepatopathy

Following are differential diagnoses for cats presented with icterus.

Posthepatic causes (cholestasis, defective biliary 
excretion)
h Diseases of the biliary system 
  • Biliary system rupture  
  • Gallbladder disease 
  • Cholelithiasis
  • Stricture
  •  Infection (including parasite induced)
  • Inflammation
  • Neoplasia
h  Diseases outside the hepatobiliary system 
  •  Enlarged regional lymph nodes
  •  Intestinal disease or obstruction
  •  Neoplasia (pancreas, duodenum)
  • Pancreatitis n

Bilirubin can be artifactually increased by lipemia and hemolysis.

Serum bilirubin values >1 mg/dL produce serum icterus; values >2 mg/dL produce tissue icterus.
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CAUTION: Federal (U.S.A.) law restricts this drug to use by or on the order of a licensed 
veterinarian. INDICATIONS: For use in dogs to prevent canine heartworm disease by eliminating 
the tissue stage of heartworm larvae (Dirofilaria immitis) for a month (30 days) after infection and 
for the treatment and control of ascarids (Toxocara canis, Toxascaris leonina) and hookworms 
(Ancylostoma caninum, Uncinaria stenocephala, Ancylostoma braziliense).
DOSAGE: HEARTGARD® Plus (ivermectin/pyrantel) should be administered orally at monthly 
intervals at the recommended minimum dose level of 6 mcg of ivermectin per kilogram (2.72 mcg/lb) 
and 5 mg of pyrantel (as pamoate salt) per kg (2.27 mg/lb) of body weight. The recommended dosing 
schedule for prevention of canine heartworm disease and for the treatment and control of ascarids 
and hookworms is as follows:

Dog 
Weight

Chewables
Per Month

Ivermectin
Content

Pyrantel
Content

Color Coding On
Foil Backing
and Carton

Up to 25 lb 1 68 mcg 57 mg Blue
26 to 50 lb 1 136 mcg 114 mg Green
51 to 100 lb 1 272 mcg 227 mg Brown

HEARTGARD Plus is recommended for dogs 6 weeks of age and older. For dogs over 100 lb use the 
appropriate combination of these chewables.
ADMINISTRATION: Remove only one chewable at a time from the foil-backed blister card. Return 
the card with the remaining chewables to its box to protect the product from light. Because most 
dogs find HEARTGARD Plus palatable, the product can be offered to the dog by hand. Alternatively, 
it may be added intact to a small amount of dog food.The chewable should be administered in a 
manner that encourages the dog to chew, rather than to swallow without chewing. Chewables may 
be broken into pieces and fed to dogs that normally swallow treats whole. 
Care should be taken that the dog consumes the complete dose, and treated animals should 
be observed for a few minutes after administration to ensure that part of the dose is not lost or 
rejected. If it is suspected that any of the dose has been lost, redosing is recommended.
HEARTGARD Plus should be given at monthly intervals during the period of the year when 
mosquitoes (vectors), potentially carrying infective heartworm larvae, are active. The initial dose 
must be given within a month (30 days) after the dog’s first exposure to mosquitoes. The final dose 
must be given within a month (30 days) after the dog’s last exposure to mosquitoes.
When replacing another heartworm preventive product in a heartworm disease preventive program, 
the first dose of HEARTGARD Plus must be given within a month (30 days) of the last dose of the 
former medication.
If the interval between doses exceeds a month (30 days), the efficacy of ivermectin can be reduced. 
Therefore, for optimal performance, the chewable must be given once a month on or about the same 
day of the month. If treatment is delayed, whether by a few days or many, immediate treatment with 
HEARTGARD Plus and resumption of the recommended dosing regimen will minimize the opportunity 
for the development of adult heartworms.
Monthly treatment with HEARTGARD Plus also provides effective treatment and control of ascarids 
(T. canis, T. leonina) and hookworms (A. caninum, U. stenocephala, A. braziliense). Clients should be 
advised of measures to be taken to prevent reinfection with intestinal parasites.
EFFICACY: HEARTGARD Plus Chewables, given orally using the recommended dose and regimen, 
are effective against the tissue larval stage of D.immitis for a month (30 days) after infection and, 
as a result, prevent the development of the adult stage. HEARTGARD Plus Chewables are also 
effective against canine ascarids (T. canis, T. leonina) and hookworms (A. caninum, U. stenocephala, 
A. braziliense).
ACCEPTABILITY: In acceptability and field trials, HEARTGARD Plus was shown to be an acceptable 
oral dosage form that was consumed at first offering by the majority of dogs.
PRECAUTIONS: All dogs should be tested for existing heartworm infection before starting 
treatment with HEARTGARD Plus which is not effective against adult D. immitis. Infected dogs 
must be treated to remove adult heartworms and microfilariae before initiating a program with 
HEARTGARD Plus. 
While some microfilariae may be killed by the ivermectin in HEARTGARD Plus at the recommended 
dose level, HEARTGARD Plus is not effective for microfilariae clearance. A mild hypersensitivity-
type reaction, presumably due to dead or dying microfilariae and particularly involving a transient 
diarrhea, has been observed in clinical trials with ivermectin alone after treatment of some dogs that 
have circulating microfilariae.
Keep this and all drugs out of the reach of children.  
In case of ingestion by humans, clients should be advised to contact a physician immediately. 
Physicians may contact a Poison Control Center for advice concerning cases of ingestion by humans. 
Store between 68°F - 77°F (20°C - 25°C). Excursions between 59°F - 86°F (15°C - 30°C) are 
permitted. Protect product from light. 
ADVERSE REACTIONS: In clinical field trials with HEARTGARD Plus, vomiting or diarrhea within 24 
hours of dosing was rarely observed (1.1% of administered doses). The following adverse reactions 
have been reported following the use of HEARTGARD: Depression/lethargy, vomiting, anorexia, 
diarrhea, mydriasis, ataxia, staggering, convulsions and hypersalivation. 
To report suspected adverse drug events, for technical assistance, or to obtain a copy of the Safety 
Data Sheet (SDS), contact Boehringer Ingelheim Animal Health USA Inc. at 1-888-637-4251. For 
additional information about adverse drug experience reporting for animal drugs, contact FDA at 
1-888-FDA-VETS, or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.
SAFETY: HEARTGARD Plus has been shown to be bioequivalent to HEARTGARD, with respect to 
the bioavailability of ivermectin. The dose regimens of HEARTGARD Plus and HEARTGARD are the 
same with regard to ivermectin (6 mcg/kg). Studies with ivermectin indicate that certain dogs of the 
Collie breed are more sensitive to the effects of ivermectin administered at elevated dose levels 
(more than 16 times the target use level) than dogs of other breeds. At elevated doses, sensitive 
dogs showed adverse reactions which included mydriasis, depression, ataxia, tremors, drooling, 
paresis, recumbency, excitability, stupor, coma and death. HEARTGARD demonstrated no signs of 
toxicity at 10 times the recommended dose (60 mcg/kg) in sensitive Collies. Results of these trials 
and bioequivalency studies, support the safety of HEARTGARD products in dogs, including Collies, 
when used as recommended.
HEARTGARD Plus has shown a wide margin of safety at the recommended dose level in dogs, 
including pregnant or breeding bitches, stud dogs and puppies aged 6 or more weeks. In clinical 
trials, many commonly used flea collars, dips, shampoos, anthelmintics, antibiotics, vaccines 
and steroid preparations have been administered with HEARTGARD Plus in a heartworm disease 
prevention program.
In one trial, where some pups had parvovirus, there was a marginal reduction in efficacy against 
intestinal nematodes, possibly due to a change in intestinal transit time.
HOW SUPPLIED: HEARTGARD Plus is available in three dosage strengths (see DOSAGE section) for 
dogs of different weights. Each strength comes in convenient cartons of 6 and 12 chewables.
Marketed by 
Boehringer Ingelheim Animal Health USA Inc. 
Duluth, GA 30096
Made in U.S.A.
®HEARTGARD and the Dog & Hand Logo are registered trademarks  
of Boehringer Ingelheim Animal Health USA Inc. 
©2019 Boehringer Ingelheim Animal Health USA Inc. 
All Rights Reserved.
Rev. 08-2018
1050-1999-04.
US-PET-0199-2020.
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1 CASE IN POINT page 13
Cats are often presented with osteoarthritis due to which of the following?

 A. Joint dysplasia
 B. Cruciate disease
 C. Luxating patellae
 D. None of the above; it is the primary condition.

2 TOP 5 page 23
 Risk for sepsis may increase when a cancer patient’s circulating neutrophil count 
falls below __________ .

 A. 1,000/µL
 B. 3,000/µL
 C. 5,000/µL
 D. 7,000/µL

3  DIAGNOSTIC/MANAGEMENT TREE page 28
Which of the following is the most common cause of hypernatremia in dogs and cats?

 A. Pure water loss
 B. Hypotonic fluid loss 
 C. Sodium gain
 D. None of the above

4  RED LIGHT, GREEN LIGHT page 57
  ____________________ is a tricyclic antidepressant that enhances transmission of 
serotonin and norepinephrine and can help manage anxiety and frustration-related 
behaviors in dogs.

 A. Fluoxetine
 B. Buspirone
 C. Clomipramine
 D. Paroxetine

5 CONSULT THE EXPERT page 65
Which of the following statements regarding feline chronic enteropathy is false?

 A. Inflammatory bowel disease and small cell lymphoma are the most common causes.
 B. Vomiting and borborygmi are the most common clinical signs.
 C. The underlying cause of inflammatory bowel disease is not completely understood.
 D.  Successful treatment is determined by weight gain, improved BCS, and improved fecal 

consistency score.

76 July 2020

Answer Key:
1: D 2: A 3: B 4: C 5: B
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Protect canine synovial joints  
before signifi cant damage occurs.
Prescribe FDA-approved Adequan® Canine (polysulfated glycosaminoglycan) 
at the fi rst clinical signs of canine osteoarthritis (OA).

Using a disease-modifying osteoarthritis drug 
(DMOAD) prevents further joint damage and  
may help:1

• Restore joint lubrication

• Relieve infl ammation

• Renew the building  blocks of 
healthy cartilage

Adequan® Canine brand of polysulfated glycosaminoglycan (PSGAG)

INDICATIONS Adequan® Canine is recommended for intramuscular injection for the control of signs associated with non-infectious degenerative 
and/or traumatic arthritis of canine synovial joints. IMPORTANT SAFETY INFORMATION Adequan® Canine should not be used in dogs who 
are hypersensitive to PSGAG or who have a known or suspected bleeding disorder. It should be used with caution in dogs with renal or hepatic 
impairment. Adverse reactions in clinical studies (transient pain at injection site, transient diarrhea, and abnormal bleeding) were mild and self-
limiting. In post approval experience, death has been reported in some cases; vomiting, anorexia, depression/lethargy and diarrhea have also been 
reported. The safe use of PSGAG in breeding, pregnant or lactating dogs has not been evaluated. Caution: Federal law restricts this drug to use by 
or on the order of a licensed veterinarian. For additional safety information, please see Full Prescribing Information at adequancanine.com.

Adequan and the Dog Head design are registered trademarks of American Regent, Inc.  © 2022, American Regent, Inc. PP-AC-US-0348  08/2021

1. Adequan® Canine Package Insert, Rev 1/19.

Visit adequancanine.com to discover if 
Adequan® Canine is right for your patients.

How Adequan® Canine works 
within the canine synovial joints:1

Inhibits 
Catabolic
Enzymes

Enhances 
Anabolic 
Enzymes

The specifi c mechanism of action of 
Adequan® in canine joints is not known.1
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HEARTGARD® Plus (ivermectin/pyrantel) has tools available to 
help you educate your clients about the real risks of heartworm 
disease. With HEARTGARD Plus, you’re recommending:

✔ Safe and trusted heartworm disease prevention 
    that’s still #1 after 33 years1

✔ The #1 dog-preferred, real-beef chew that makes   
    compliance enjoyable for pets and pet owners2

✔ Highly effective control of fi ve species of common 
    intestinal parasites3,4

✔ Prevention backed by the HEARTGARD Plus Satisfaction Guarantee

YOU SEE THIS

INVISIBLE
THREAT.
YOUR CLIENTS DON’T.

Get clinic support at HEARTGARDClinic.com

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

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

IMPORTANT SAFETY INFORMATION: HEARTGARD® Plus (ivermectin/pyrantel) is well tolerated. All dogs should be tested for 
heartworm infection before starting a preventive program. Following the use of HEARTGARD Plus, digestive and neurological side 
e  ects have rarely been reported. For more information, please see full prescribing information or visit www.HEARTGARDClinic.com.
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Modern Therapeutics:
How Cytopoint Paved 
the Way for Monoclonal 
Antibody Therapy in 
Veterinary Medicine

Monoclonal antibody (mAb) therapy has been available for 
almost 4 decades to treat a wide range of diseases in 
human health1 but is a relatively new therapeutic option in 
veterinary medicine. Cytopoint® (lokivetmab) is a caninized 
mAb therapy and the first mAb product that has been 
shown to be effective in the treatment of dogs against 
allergic and atopic dermatitis. Since the approval of 
Cytopoint, additional mAb products have been approved 
in various countries for the treatment of other chronic 
conditions. Examples include frunevetmab (Solensia®) for 
the control of osteoarthritis (OA) pain in cats and 
bedinvetmab (Librela®) for alleviation of OA pain in dogs.
 

This article outlines the clinical use of mAb therapies for dogs with allergic and 
atopic dermatitis, developments that may lay ahead, and what clinicians should 
consider as this area of veterinary medicine continues to expand.

An Introduction to Monoclonal Antibody Therapy 
In the 20th century, scientists realized the specific and highly targeted nature of the 
body’s normal immune response to disease could be applied to the development of 
a new therapeutic approach.1 Antibodies directed at specific body (or self) proteins 
involved in a given disease process could be produced outside of the patient, then 
injected to disrupt a disease process by neutralizing a protein that plays a core role 
in the pathogenesis of a disease (Figure 1, next page). In 1973, Jerrold Schwaber 
described the production of mAbs using human–mouse hybrid cells,2 and in 
1975, Georges Köhler and César Milstein succeeded in making fusions of myeloma 
cell lines with B cells to create hybridomas, which could produce antibodies specific 
to known antigens and that were then immortalized.3 

Candace A. Sousa, DVM, DABVP 
(Emeritus, Canine & Feline), DACVD 
(Emeritus)

h  Monoclonal antibody (mAb) therapy 
mimics the body’s natural immune 
defense processes and works by binding 
to and neutralizing extracellular targets 
such as circulating molecules or cellular 
receptors. mAbs are highly targeted 
therapeutics and can have distinct 
advantages over traditional small mole-
cule pharmaceuticals, but understand-
ing the pathophysiology of the disease 
being treated is key to identifying an 
effective antibody target.

h  The cytokine IL-31 has been shown to 
induce pruritus when injected into dogs, 
and identifying IL-31 as a therapeutic tar-
get has led to the development of more 
targeted medications for the treatment 
of canine AD, particularly mAbs.

h  Cytopoint® (lokivetmab), a caninized 
mAb therapy, has been shown to be 
effective in the treatment of dogs against 
allergic and atopic dermatitis.

h  Other mAbs that would block canine 
IL-31 in a different way could potentially 
be developed for use in animals; how-
ever, clinical trials, documented safety, 
and pharmacovigilance reporting would 
be needed before a valid, positive com-
parison of clinical safety or efficacy could 
be made to Cytopoint.

KEY POINTS
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Treatment with mAbs mimics the body’s 
natural immune defense processes, 
wherein antibodies may be generated  
to neutralize a target such as bacteria  
or a virus. Traditional small molecule 
therapeutics (eg, antibiotics, Janus kinase 
inhibitors, corticosteroids) target sites 
inside the cell, whereas mAb therapy 
works by binding to and neutralizing 
extracellular targets such as circulating 
molecules or cellular receptors. 

mAbs can have distinct advantages over 
traditional small molecule pharmaceuti-
cals.4 The antibody–target complexes 
are broken down in the body slowly over 
time like other proteins via catabolic 
processes and lysosomal degradation.4 
The half-life and correlated duration of 
the therapeutic effect of an mAb can be 
long-lasting, as therapeutic mAbs utilize 
the neonatal Fc receptor antibody 
recycling mechanism. Unlike traditional 
drug therapy, catabolism does not rely 
on the patient’s kidney or liver drug 
metabolism function, making antibody 
therapy a treatment consideration for 
dogs regardless of age, major organ 
drug-metabolizing capacity, or potential 
for interference with metabolism of 
other medications being administered 
concurrently.4 In addition, residual 
unbound mAbs in circulation do not 
cause adverse effects because they are a 
small part of the pool of antibodies 
already present in blood for circulating 
immunity. Once targets are saturated 
with mAbs, the remaining unbound 
mAbs do not have an effect anywhere 
else in the body.4

Developing Monoclonal 
Antibody Therapies
Unlike many small molecule therapies, 
mAb therapies are highly targeted 
therapeutics.4 Understanding the 
pathophysiology of the disease being 
treated is key to identifying an effective 
antibody target. Furthermore, under-
standing what role the targeted cytokine 
(or other protein) has in the body is 
critical to determining the safety of the 
therapy. If a targeted cytokine has 
multiple physiologic functions in the 

d  FIGURE 1 Antibodies bind to a circulating protein to neutralize it.
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body, unwanted effects could occur, 
resulting in safety concerns or unwanted 
adverse effects.4 

Research on the pathophysiology of 
canine atopic dermatitis (AD) has 
identified the major immunologic 
mediators driving pruritus and inflamma-
tion: cytokines, small protein molecules 
secreted by cells that have a specific 
effect on the interactions and communi-
cations among cells.5 Cytokines fuel an 
interconnected multidirectional network 
of biochemical interactions that create 
the clinical syndrome known as AD, 
including the disruption of the barrier 
function, pruritus, inflammation, and the 
resultant clinical lesions. 

In allergic skin disease, cytokines are 
primarily released by cells such as 
T-helper 2 (Th2) lymphocytes, but many 
cell types that interact with allergens (eg, 
keratinocytes, dendritic cells, macro-
phages) can also respond by releasing 
cytokines.5 They provide communication 
among the skin, nervous system, and 
immune system and are the primary 

cause of the neuronal itch, which is the 
hallmark of allergic skin disease.5 

Regardless of the underlying and 
inciting causes, cytokines are one of the 
common denominators in allergic and 
atopic skin conditions. In dogs with 
allergic skin disease, multiple cytokine 
mediators, including interleukin (IL)-2, 
IL-4, IL-5, IL-6, IL-13, and IL-31, are 
implicated. Each of these cytokines 
plays a specific role in the production of 
clinical signs such as pruritus and skin 
inflammation (Figure 2).5

Interleukin-31
The cytokine IL-31 has been shown to 

induce pruritus when injected into dogs.6 
It has also been found to be significantly 
increased in the serum of dogs with 
naturally occurring AD (Table, next 
page).6-8

IL-31 receptors are found on sensory 
neurons in the skin, and IL-31 mediates 
pruritus directly by binding to and 
activating these neurons. IL-31 also binds 
directly to IL-31 receptors on other cell 
types to cause the release of proinflam-
matory mediators from cells such as 
keratinocytes and immune cells triggering 
skin inflammation. 

Identifying IL-31 as a therapeutic target 

 

Langerhans 
cell 

T-lymphocyte 

IL-2 

IL-4 

IL-6 
IL-13 IL-31 

IL-5 

Activate Other Immune 
Cells Involved in Allergy 

and Inflammation 

Induce Neuronal 
Itch Stimulation 

d  FIGURE 2 Multiple cytokines are released from lymphocytes to coordinate the clinical signs seen in dogs with atopic dermatitis.

Regardless of the underlying and
inciting causes, cytokines are one of the
common denominators in allergic and
atopic skin conditions.
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TABLE

SERUM LEVELS OF IL-31 IN VARIOUS 
CANINE POPULATIONS 

Population Median (fg/mL) Arithmetic Mean (fg/mL)

Normal dogs (55) 154 531

Atopic dogs (243) 871 13,541

Crossbreed dogs (no fleas) 273 591

Crossbreed dogs (fleas for 14 days) 1917 2988

has led to the development of more 
targeted medications for the treatment of 
canine AD, particularly mAbs. It became 
understood that an mAb that inhibits the 
function of IL-31 could hold the potential 
to uniquely and specifically improve the 
signs of allergic dermatitis without the 
adverse effects associated with broad 
spectrum pharmacotherapy; this 
understanding led to the development of 
Cytopoint.

Pruritus: A Major 
Pet Owner Concern
Pruritus is the most common reason dog 
owners present their pet to a veterinarian 
beyond wellness care.9 There are many 
conditions that can cause a dog to be 
pruritic, including parasites, infections, 
and, commonly, allergic skin disease. 
Despite how common it is, treatment 
options for canine AD and its associated 
pruritus are not always ideal; for 
example, the International Committee on 
Allergic Diseases of Animals considers 
antihistamines to be of little to no benefit 
in the treatment of acute flares of AD.10 In 
addition, studies have suggested that 
10% to 81% of patients receiving 
glucocorticoids or cyclosporine may 
experience adverse effects.11,12

In a survey, when owners were asked 
about the quality of life of their dogs 
with allergic and atopic skin disease, 
≈90% believed that they understood the 

disease, and >96% accepted that their 
dog would require lifelong care.13 Also in 
this survey, which was conducted prior 
to FDA approval of Apoquel® (oclaci-
tinib), ≥88% of surveyed dog owners 
were dissatisfied with the treatment 
options that were previously available 
to them, as it was either a major burden 
or they were unsure about the best 
therapeutic option.13 In another survey, 
36% were also dissatisfied with the 
treatment options available.14 Thus, a 
need to develop alternate treatment 
options for this long-term chronic 
disease was identified.

The Efficacy of  
Cytopoint Against Allergic 
Dermatitis in Dogs
Scientists at Zoetis worked to produce a 
caninized mAb therapy that would bind 
to and neutralize soluble IL-31 and could 
be used as a treatment for AD. This mAb 
therapy is lokivetmab (Cytopoint). The 
importance and clinical relevance of 
targeting IL-31 has been established 
through the significant improvements 
reported in allergic pruritus and 
dermatitis severity in dogs associated 
with atopic and allergic skin disease 
following administration of Cytopoint in 
numerous clinical studies.15-23 

Cytopoint has a mean serum half-life of 
16 days and therefore remains in 
circulation for several weeks.15 In the 

United States, it is labeled to be 
administered subcutaneously at a 
minimum dose of 2 mg/kg every 4 to 8 
weeks or as needed.24 In Europe, it is 
labeled to be administered monthly or 
as needed after a dose of 1 mg/kg.25

In a 2016 clinical trial, Cytopoint was 
shown to significantly decrease allergic 
pruritus after 1 day when administered 
to dogs with AD at 2 mg/kg, with 
maximal improvement seen by day 7 
(Figure 3, next page).15 A significantly 
greater proportion of dogs receiving 
Cytopoint at 2 mg/kg achieved treat-
ment success from days 1 to 56 based on 
owner assessment of pruritus (visual 
analog scale [VAS]) as compared with 
placebo.15 Treatment success was 
defined as at least a 2-cm (20-mm) 
pruritus score reduction from baseline. 
This same study showed Cytopoint was 
effective in reducing initial client VAS 
scores by at least 50% in 57% of patients 
at 28 days.15 The clinical trial also 
demonstrated that the skin condition of 
these dogs significantly improved within 
the first week as compared with 
placebo-treated dogs, as measured by 
veterinary dermatologists using the 
Canine Atopic Dermatitis Extent and 
Severity Index (CADESI-03; Figure 4, next 
page).15

In a retrospective study, 87.8% of dogs 
with a variety of confirmed allergic 
dermatoses (eg, AD, adverse food 
reaction, allergic disease of undeter-
mined cause) treated with Cytopoint 
were regarded as “successful” using the 
previously described definition of 
success.17 Thus, in that study, Cytopoint 
had demonstrated efficacy not only for 
dogs with AD but also for dogs with 
other skin allergies, even when the 
specific underlying cause of allergic 
dermatitis was uncertain.18

The Safety of Cytopoint
Cytopoint is safe and effective for dogs of 
all ages and sizes, those receiving a variety 
of concomitant medications, and those 
with comorbidities.15-18,26 Adverse effects 
reported in the original studies (cited on 
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the US package insert) for dogs that were 
administered Cytopoint and for the 
placebeo control group were found to 
have similar frequency to one another. 
These adverse effects consisted primarily 
of minor pain at the injection site.15 

During a continuation therapy study, the 
European Medicines Agency Committee 
for Medicinal Products for Veterinary Use 
concluded that there is sufficient safety 
data to alleviate concerns that chronic 
use could lead to immunosuppression, an 
increased need for antibacterial medica-
tions, or treatment-induced immunoge-
nicity.27

In another study, the safety of Cytopoint 
was evaluated, showing it to be well 
tolerated when administered to laborato-
ry beagles at up to 10 mg/kg for 7 
consecutive monthly doses.28 Enhanced 
pathology evaluations of immune tissue 
revealed no changes in any lymphoid 
tissue that would be suggestive of a 
treatment effect. In addition, no safety 
concerns regarding immunogenicity of the 
molecule have been identified. The only 
treatment-related change in the laborato-
ry-based study was a mild tissue reaction 
at the injection site and the draining 
lymph nodes seen on histopathology.28

Cytopoint is approved for use in most 
major companion animal markets, 
including the United States, the Europe-
an Union, Australia, and countries in Asia. 
Since Cytopoint became available to 
veterinarians in 2016, more than 5.5 
million dogs in the United States have 
been treated.29 The reported adverse 
effects are generally consistent with 
those observed in clinical trials.15,16 The 
most commonly reported adverse events 
not related to the skin in clinical trials to 
support global registrations were mild GI 
signs (vomiting and diarrhea) and 
lethargy.16,26 Adverse events appear to 
occur in rates similar to placebo groups.24

Cytopoint has changed the quality of life 
of many of these animals and their 
owners.30 When US dog owners were 
surveyed in 2021, 90% reported that 

0

10

20

30

40

50

60

70

80

90

100

0 7 14 21 28 35 42 49 56

O
w

n
e

r 
P

ru
ri

tu
s
 V

A
S

 S
c

o
re

 (
m

m
) 

L
e

a
s
t 

S
q

u
a

re
s
 M

e
a

n
s

Owner Assessment of Pruritus VAS
Least Squares Means

Placebo 2 mg /kg lokivetmab

Moderate

Extremely severe

Mild

Severe

Very mild

Normal

Day of Study

*
*

*
* *

* * * * *

*Statistically significant (P ≤0.01) as compared with placebo 

CYTOPOINT®

0

20

40

60

80

100

120

140

160

180

0 7 14 21 28 35 42 49 56

In
ve

s
ti

g
a
to

r 
C

A
D

E
S

I-
0

3
 S

c
o

re
s

L
e

a
s
t 

S
q

u
a

re
s
 M

e
a

n
s

Investigator Assessment of Skin Condition (CADESI-03)
Least Squares Means

Placebo 2 mg/kg lokivetmab

*
* *

* *

Day of Study

CYTOPOINT®

*Statistically significant ( P ≤0.0001) as compared with placebo 

d  FIGURE 3 Cytopoint significantly decreases pruritus after 1 day when administered 
at 2 mg/kg to dogs with AD, with maximal improvement seen by day 7.

d  FIGURE 4 The skin condition of atopic dogs treated with 2 mg/kg of Cytopoint 
significantly improved within the first week as compared with placebo-treated 
dogs, as measured by veterinary dermatologists using the Canine Atopic Dermatitis 
Extent and Severity Index (CADESI-03).
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they were either “satisfied” or “very 
satisfied” with Cytopoint therapy.31 In a 
global survey, 60% of veterinarians 
surveyed were “satisfied” or “very 
satisfied” with Cytopoint therapy.32

The Future of Monoclonal 
Antibody Therapy
Veterinary researchers are now 
investigating the role of canine IL-31 in 

pruritus caused by diseases other than 
allergies. Some initial studies have 
found that Cytopoint, while binding only 
to circulating IL-31, has demonstrated 
an effect on the clinical signs for several 
different conditions.33,34 Researchers are 
also looking at other targets for the 
development of monoclonal antibodies 
to treat pruritus and allergic dermatitis 
in a variety of species.5

Other mAbs that would block canine IL-31 
in a different way—either by binding to 
the IL-31 receptor or to an epitope on the 
cytokine different than lokivetmab—
could potentially be developed for use in 
animals. Large-scale clinical trials, short- 
and long-term safety documented in 
laboratory and clinical trials, and 
postmarketing pharmacovigilance 
reporting would be needed before a valid, 

Other mAbs that would block canine IL-31 in a different way—
either by binding to the IL-31 receptor or to an epitope on 
the cytokine different than lokivetmab—could potentially be 
developed for use in animals. Large-scale clinical trials, short-  
and long-term safety documented in laboratory and clinical trials, 
and postmarketing pharmacovigilance reporting would be needed 
before a valid, positive comparison of clinical safety or efficacy 
could be made to Cytopoint.
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positive comparison of clinical safety or 
efficacy could be made to Cytopoint. Even 
a product with the same cytokine target 
as Cytopoint could have seemingly minor 
differences that impact efficacy and 
therefore the clinical condition. Efficacy of 
an individual product should not be 
presumed without supportive data.

Because veterinary medicine has led the 
way in targeting IL-31 for the treatment 
of allergic skin disease in dogs, human 
medicine researchers are now looking at 
a similar therapeutic with either a 
humanized anti–IL-31 mAb therapy or an 
mAb that targets and blocks the IL-31 
receptor. There are ongoing studies 
evaluating mAbs that target IL-4 and 
IL-13 receptors to treat AD in humans.35 
There are also clinical trials using 
humanized mAbs that target circulating 
IL-5, -13, -17, -12/23, -22, and -33 and 
thymic stromal lymphopoietin.35

In human medicine, biosimilar mAbs are 
now being approved. Biosimilars are not 
completely identical to the original 
product for many reasons; biosimilars are 
developed to have an analogous area of 
action as the reference molecule but, for 
example, may bind to a different epitope 
or may have different impurity profiles 
(because the processes used to manufac-
ture the reference molecule are propri-
etary to the company that registered the 
original reference molecule).36 A certain 
amount of molecular variability is 
unavoidable. Biosimilar mAbs are not the 
same as generic small molecules, which 
can be precisely replicated and deemed 
bioequivalent to the original product. 
Clinicians should have a clear under-
standing of how these products can be 
used and prescribed. From a clinical 
point of view, some differences have to 
be carefully considered. Differences in 
efficacy, immunogenicity, and adverse 
events are possible and may be pro-
nounced with long-term use. The 
approval of biosimilars is only partially 
based on the results of clinical trials.37 To 
date, there are no biosimilars for the few 
mAbs available in veterinary medicine.

For treatment of a lifelong disease such 
as canine AD, the development and use 
of a biologic such as Cytopoint has 
changed the lives of millions of allergic 
dogs, their owners, and the veterinarians 
who treat them.

Although Cytopoint has been shown to 
be an effective treatment for many dogs 
with AD and allergic dermatitis, not all 
dogs respond to it; other cytokines or 
cytokine receptors may be potential 
targets. In addition to in vitro studies, 
clinical trials would be needed to 
prove the relevance and impact on 
the clinical condition, as well as the 
safety of blocking the specific target. 
As has occurred in human medicine, 
products that combine more than one 
mAb may be developed for the treat-
ment of allergic skin disease.

Conclusion
For treatment of a lifelong disease such 

as canine AD, the development and 
use of a biologic such as Cytopoint 
has changed the lives of millions of 
allergic dogs, their owners, and the 
veterinarians who treat them. As this 
area of veterinary medicine continues 
to evolve, with mAbs developed for the 
management of other canine and feline 
diseases, clinicians should stay informed 
and understand the relevance of the 
molecular target to the disease they 
are treating and the potential effects 
of blocking the target with a biologic 
therapy. Clinicians should also continue 
to critically assess the evidence available 
to support the efficacy and safety for 
each product used in their practice. n
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