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neurologist and neurosurgeon at Massachusetts 
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dency at University of Pennsylvania. Dr. Troxel 
has published numerous articles and book chap-
ters. His clinical interests include feline brain 
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management of feline weight loss, Mirataz increases body weight by 3.9% in as little as 14 days in an easy-to-apply 

transdermal ointment.2 Learn more at www.Mirataz.com.
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& Dr. Cridge
Harry Cridge, MVB, MS, DACVIM-
SAIM, DECVIM-CA, MRCVS, and 
Daniel Langlois, DVM, DACVIM, 
discuss diagnosis and treatment of 
acute pancreatitis from referral and 
general clinic perspectives.
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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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OrthoLine™ Distal Humeral  
Fracture Management System
• Plate incorporates transcondylar screw
• Optimized trajectory for transcondylar screw
• Distal aspect accommodates 4 screws
• Anatomic, strong single-bridging 
 plate design
• Designed for medial, supracondylar, 
 T-shaped, and Y-shaped fractures1

Scan for more 
information on  
the OrthoLine  

distal humeral  
fracture system

Tapered end

K-wire holes

Anatomic curve

Fracture-spanning 
bridge

Epicondylar 
relief

Soft-tissue 
relief

Soft-tissue 
relief

4 distal screws
Limited contact

3.5 mm 3.0 mm 2.4 mm 2.0 mm

Reference
1. Arthrex, Inc. Data on file (APT 05162). Naples, FL; 2021.

http://www.arthrexvetsystems.com


PROCEDURES PRO h INTERNAL MEDICINE h PEER REVIEWED

Abdominal palpation can help identify and 
localize abdominal pain during physical 
examination. Pathology (eg, abdominal 
masses, organomegaly) may be identified 
via palpation before development of clinical 
signs. Palpation should be learned through 
practice, ideally with a mentor, and repeated 
if abnormalities are missed on palpation but 
subsequently identified on imaging.

Distance Examination
Prior to palpation, the contour of the abdomen can 
be visually assessed (Figure 1, next page). An abnormal 

contour (eg, disappearance of the flank or abdominal 
tuck) can indicate abdominal enlargement; differential 
diagnoses include obesity, pregnancy, organomegaly, 
and ascites. 

Assessing position and demeanor can also be beneficial. 
Patients with abdominal pain may be unwilling to roll 
onto their back, and patients with cranial abdominal pain 
may demonstrate prayer position (ie, lowered cranial half 
of the body and raised caudal half; Figure 2, next page). 

Palpation Technique
Abdominal palpation can be performed using the 
PALPATE (ie, position, anatomy, level, pressure, assess-
ment, thorough systematic approach, extra-abdominal 
assessment) technique.1

Abdominal 
Palpation in 
Dogs & Cats
Alice Defarges, DVM, MSc, DACVIM
Allison Collier, DVM, DVSc
University of Guelph
Guelph, Ontario, Canada
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d  FIGURE 2 Prayer position, which often 
indicates cranial abdominal pain 

d  FIGURE 1 Normal abdominal contour (A); 
abnormal abdominal contour and abdomi-
nal enlargement caused by ascites (B) 

A

B

STEP-BY-STEP
ABDOMINAL PALPATION

 
STEP 1 
Position
Provide a comfortable, safe position for the clinician and patient 
(ie, table for small dogs or cats, floor for large dogs) in a quiet, 
calm environment. If palpation is challenging (eg, patient is 
obese, tense, painful, or stressed), try placing the patient in lat-
eral recumbency.

Author Insight 
An assistant should be present to restrain the patient. 

14  cliniciansbrief.com  November/December 2022
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STEP 2 
Anatomy
Visualize the 3D orientation of abdominal organs (see Approxi-
mate Location of Organs in the Abdominal Cavity). 

Author Insight
Abdominal organ location varies among normal 
patients (A), patients with hepatomegaly (indicated by 
the liver extending beyond the costal margin; B), and 
patients with an abdominal mass (C). Understanding 
which organs are normally palpable or nonpalpable 
can help identify abnormalities (see Palpable & 
Nonpalpable Organs on Normal Abdominal 
Palpation).

https://cliniciansbrief.com
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A

B

C

APPROXIMATE LOCATION 
OF ORGANS IN THE 
ABDOMINAL CAVITY 

h Cranial abdomen
 – Stomach
 – Liver
 – Spleen
 – Pancreas

h Mid-abdomen
 – Spleen
 – Kidneys (dorsal)
 – Adrenal glands (dorsal)
 – Small intestine

h Caudal abdomen
 – Urinary bladder
 – Prostate
 – Uterus
 – Colon
 – Small intestine

PALPABLE & NONPALPABLE 
ORGANS ON NORMAL 
ABDOMINAL PALPATION

h Palpable
 – Intestines, colon
 – Bladder (if full)
 – Both kidneys (cats); ± caudal pole of 

left kidney (dogs)
 – Tail of spleen

h Nonpalpable
 – Liver
 – Pancreas
 – Stomach
 – Adrenal glands
 – Uterus (except with pregnancy or 

pyometra)
 – Ovaries
 – Lymph nodes

Continues h
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STEP 3
Level
Avoid superficial palpation that only detects abdominal wall musculature and deep palpation that can 
cause pain.

STEP 4
Pressure
Apply gentle, progressive pressure on the 
abdomen. To appreciate organ shape and size 
in medium and large dogs, hold the abdomen 
between both hands (ie, 2-handed technique; 
A). For cats and small dogs, hold the abdo-
men between the thumb and fingers of one 
hand (ie, one-handed technique; B).2,3 Bring 
the fingers together with a light but forceful 
touch, and move the fingers in a dorsal to 
ventral direction.    

Author Insight 
Gentle palpation is recommended in 
postoperative patients and those with 
either suspected hemoabdomen or 
urethral obstruction to avoid 
hemorrhage from a mass or bladder 
rupture, respectively.  

A

B

PROCEDURES PRO h INTERNAL MEDICINE h PEER REVIEWED
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Although characterization of an abdominal mass via 
palpation can raise suspicion for differential diagnoses, 
palpation is rarely diagnostic.
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STEP 5 
Assessment
Use the fingertips to sense the size and shape of organs and detect abnormalities (eg, masses, pain, abdominal dis-
tension, organomegaly, foreign objects). 

Intestines
Place the fingers on either side of the mid-abdomen, press 
the fingers toward each other, and move them in a dorsal 
to ventral direction; loops of intestines may be felt slip-
ping through the fingers. Assess the intestines for thick-
ening, masses, intussusception, and foreign objects. 

Palpate the dorsal abdomen; the colon may be felt as a 
tubular structure if filled with feces. Fecal material is 
typically compressible; do not confuse fecal material 
with an abdominal mass.  

Author Insight 
Although characterization of an abdominal 
mass via palpation can raise suspicion for 
differential diagnoses, palpation is rarely 
diagnostic. Imaging studies are usually required 
to better locate and characterize a mass.

Bladder
Palpate the caudal abdomen for a fluid-filled balloon-like 
structure; the urinary bladder is often pear-shaped in 
dogs and spherical in cats. Assess size and firmness; the 
bladder is often firm and round in patients with urethral 
obstruction. Palpate gently if an obstruction is suspected 
to avoid bladder rupture.

Liver
Palpate the cranial abdominal cavity beneath the costal 
arch; hepatomegaly is commonly indicated if margins 
of the liver extend beyond the rib cage. 

Spleen
Palpate the mid-abdomen, usually on the left side. The 
tail of the spleen may be felt on the ventral abdominal 
floor in a normal dog in a recumbent position.

Kidneys
Palpate the dorsal abdomen. 

Author Insight 
Only the caudal poles of the kidneys are 
palpable in dogs. In some dogs, the entire right 
kidney is in the rib cage, and in other dogs, 
neither caudal pole may be palpable because of 
surrounding musculature and adipose tissue. 
Both kidneys are palpable in cats and are more 
mobile than in dogs, allowing assessment of 
shape, contour, and symmetry. Because feline 
kidneys can be incorrectly palpated as one large 
kidney, one hand should be kept still while the 
other hand is moved to separate the kidneys.

d  Liver d  Intestines d  Bladder

Continues h
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STEP 6 
Thorough Systematic Approach
Use a consistent technique (eg, cranial to cau-
dal, dorsal to ventral) to ensure all areas of 
the abdomen are evaluated and none are 
missed, which could result in unidentified 
lesions and inaccurate diagnoses.

Fluid Wave Technique
Assessing for abdominal fluid during abdominal palpa-
tion is important, as a fluid wave can suggest ascites. 

STEP-BY-STEP
FLUID WAVE TO ASSESS 
FOR ABDOMINAL FLUID

 
STEP 1 
Place one hand on either side of the abdomen.

VIDEO
To view proper technique for fluid wave, scan the QR code 
below.

Using QR codes from your mobile device is 
easy and quick!

Simply focus your phone’s camera on the QR 
code as if taking a picture (but don’t click!). A 

notification banner will pop up at the top of your screen; 
tap the banner to view the linked content.

STEP 7 
Extra-Abdominal Assessment
Palpate the back for pain that may confound 
abdominal palpation findings. Evaluate the 
abdominal wall for hernias, lipomas, masses, 
evidence of skin disease, and evidence of 
dermatologic lesions (eg, petechiae and 
ecchymoses, both of which may be indicative 
of coagulopathy and warrant more gentle 
palpation).

STEP 2
Perform gentle ballottement of the abdomen with one 
hand, keeping the other hand in a fixed position on the 
opposite side of the abdomen for at least 3 to 5 seconds 
to allow the impulse to be transmitted through the 
abdominal fluid (if a fluid wave is present) and per-
ceived (ie, tap; Video). 

Author Insight
A minimum of 30 to 40 mL/kg of peritoneal 
fluid is necessary for detection of a fluid wave.4 
Lack of a fluid wave thus does not rule out 
ascites, and presence of a fluid wave does not 
indicate the cause of ascites. n
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LaverdiaTM-CA1
(verdinexor tablets) 

Conditionally approved by FDA pending a 
full demonstration of effectiveness under 
application number 141-526

Antineoplastic Tablets

For Dogs Only

CAUTION: Federal (USA) law restricts this drug to use by or on the order 
of a licensed veterinarian. Use only as directed. It is a violation of the 
law to use this product other than as directed in the labeling.

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

DESCRIPTION: Laverdia-CA1 (verdinexor tablets) is a selective inhibitor 
of nuclear export (SINE) that blocks chromosome region maintenance 1 
(CRM1).

INDICATION: Laverdia-CA1 is indicated for the treatment of lymphoma 
in dogs. 

CONTRAINDICATIONS: 
Do not use in dogs that are pregnant, lactating or intended for breeding. 
Laverdia-CA1 is a possible teratogen and can affect female and male 
fertility.

WARNINGS: NOT FOR USE IN HUMANS. KEEP THIS AND ALL 
MEDICATIONS OUT OF THE REACH OF CHILDREN. CHILDREN 
SHOULD NOT COME INTO CONTACT WITH LAVERDIA-CA1. Children 
should not come in contact with the feces, urine, vomit, or saliva of 
treated dogs.

Pregnant women, women who may become pregnant, and nursing 
women should not handle or administer Laverdia-CA1 or come in contact 
with the feces, urine, vomit, or saliva from Laverdia-CA1-treated dogs. 

Laverdia-CA1 may cause birth defects and can affect female fertility 
based on animal studies.

Wear protective disposable chemotherapy resistant gloves when handling 
Laverdia-CA1 to avoid exposure to drug.

Wear protective disposable chemotherapy resistant gloves to prevent 
direct contact with moistened, broken, or crushed Laverdia-CA1 tablets 
and prevent direct contact with feces, urine, vomit, and saliva during 
treatment and for 3 days after the dog has received the last treatment. 
Place all waste material in a plastic bag and seal before general disposal. 
Wash hands immediately and thoroughly with soap and water if contact 
occurs with the feces, urine, vomit, or saliva from Laverdia-CA1 treated 
dogs.

Any items that come in contact with feces, urine, vomit, or saliva should 
not be washed with other laundry during treatment and for 3 days after 
the last treatment with Laverdia-CA1. 

Wear protective disposable chemotherapy resistant gloves when handling 
the dog’s toys, food bowl, and water bowl. Wash food and water bowls 
separately from other items during treatment and for 3 days after the dog 
has received the last treatment.

If Laverdia-CA1 is accidentally ingested, or if there is significant contact 
with feces, urine, vomit or saliva of dogs during treatment or within 
3 days after the last treatment without proper precautions, seek medical 
advice immediately. It is important to show the treating physician a copy 
of the package insert, label, or client information sheet.

Special instructions for handling and administering the product 
It is recommended that Laverdia-CA1 by administered under the 
supervision of, or in consultation with, a veterinarian experienced in 
the use of cancer therapeutic agents.

Do not store near food, in or near a food preparation area, or with 
medications intended for use in humans. 

Skin contact
In case of contact with the skin, wash the affected area immediately and 
thoroughly with soap and water.

Accidental eye exposure
Rinse the eyes with large amounts of tap water (use eyewash station if 
present) for 10 minutes while holding back the eyelid.

Remove contact lenses.

Seek medical advice immediately and show the package insert or label to 
the physician.

Accidental oral exposure or ingestion
Seek medical advice immediately and show the package insert or label to 
the physician.

Animal Safety Warnings

Laverdia-CA1 can cause severe anorexia. Patients should be carefully 
monitored for inappetence, vomiting, diarrhea and dehydration, and 
supportive care should be provided as clinically indicated. Keep 
Laverdia-CA1 in a secure location out of reach of dogs, cats, and other 
animals to prevent accidental ingestion or overdose.

PRECAUTIONS: Safe use of Laverdia-CA1 has not been evaluated in 
dogs with concurrent serious infections; concurrent renal, cardiovascular, 
or hepatic disease; in dogs with diabetes mellitus; in dogs with clinically 
relevant hypercalcemia; in dogs with concurrent malignancy or dogs 
younger than 7 months of age.

Laverdia-CA1 can cause hematologic and serum chemistry abnormali-
ties. Dogs should be frequently monitored for evidence of hematologic 
and serum chemistry abnormalities when initiating and maintaining treat-
ment with Laverdia-CA1 (see ADVERSE REACTIONS). 

The safety and effectiveness of Laverdia-CA1 has not been evaluated 
in conjunction with other chemotherapeutic agents or other treatment 
modalities for lymphoma.

ADVERSE REACTIONS: The most common adverse events reported 
during the course of a US field study supporting reasonable expectation 
of effectiveness were lethargy, fever, weakness, generalized pain, 
anorexia, vomiting, diarrhea, polyuria, polydipsia, hematuria, proteinuria, 
elevated liver enzymes, bilirubinuria, cough/dyspnea, weight loss, blood 
cell abnormalities, subcutaneous edema, and pyoderma.  Less common 
adverse reactions seen were protein losing nephropathy, urinary 
incontinence, hepatomegaly, elevated bilirubin, icterus, heart murmur, 
arrhythmia, heart block, blood protein abnormalities, prolonged 
prothrombin time, seizure, tremor, disorientation, corneal opacity, skin 
bruising, redness, loss of hair, nasal discharge, epistaxis, lymphadenitis 
and platelet abnormalities.

To report suspected adverse events, for technical assistance or to 
obtain a copy of the SDS, contact Dechra Veterinary Products at 
1-833-264-8483. 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.

DISTRIBUTED BY:
Dechra Veterinary Products
7015 College Boulevard, Suite 525
Overland Park, KS 66211 USA

Conditionally Approved by FDA under application number 141-526

Laverdia™ is a trademark of Dechra Limited.

R 02 2022

14BR-LAV22005-0222

http://www.fda.gov/reportanimalae


LAVERDIA™-CA1 is conditionally approved by FDA pending a full 
demonstration of effectiveness under application number 141-526.

Important Safety Information
For use in dogs only. Laverdia™-CA1 (verdinexor tablets) is conditionally approved for the treatment of lymphoma in dogs. NOT FOR USE IN HUMANS.
KEEP THIS AND ALL MEDICATIONS OUT OF THE REACH OF CHILDREN. CHILDREN SHOULD NOT COME INTO CONTACT WITH LAVERDIA-CA1. 
Pregnant women, women who may become pregnant, nursing women and children should not handle or administer Laverdia-CA1 or come into contact 
with the feces, urine, saliva, or vomit of treated dogs for 3 days following treatment.  Laverdia-CA1 can affect male fertility based on animal studies and 
studies in humans. Wear protective disposable chemotherapy resistant gloves when handling Laverdia-CA1 to avoid direct exposure to moistened, 
broken or crushed tablets or biological waste from the treated dog (feces, urine, saliva, or vomit). Do not use in dogs that are pregnant, lactating or 
intended for breeding. Laverdia-CA1 is a possible teratogen and can affect female and male fertility.  Dogs should be frequently monitored for 
hematologicand serum chemistry abnormalities. The most commonly reported adverse reactions in dogs include anorexia, weight loss, vomiting, 
diarrhea, lethargy, polyuria, polydipsia, elevated liver enzymes and thrombocytopenia. For product label, including complete safety information, visit 
go.dechra-us.com/laverdia-pi or scan the QR code below.

CAUTION: Federal (USA) law restricts this drug to use by or on the order of 
a licensed veterinarian. Use only as Directed. It is a violation of Federal Law 
to use this product other than as directed in the labeling.

Laverdia™ is a trademark of Dechra Ltd. Dechra is a registered trademark of 
Dechra Pharmaceuticals PLC. ©2022 Dechra Veterinary Products.  All rights 
 reserved. 14AD-LAV22049-0422

A novel treatment option for canine lymphoma patients

The Power to Treat Lymphoma

In a pill

14AD-LAV22050-0422-CB.indd   114AD-LAV22050-0422-CB.indd   1 5/18/2022   1:30:51 PM5/18/2022   1:30:51 PM

See page 20 for product information summary.

http://go.dechra-us.com/laverdia-pi


HISTORY & PHYSICAL EXAMINATION

PRURITUS IN A 
HYPERTHYROID CAT

Antonia Ioannou, BVMS, MRCVS 
Orla Mahony, MVB, DACVIM, DECVIM 
Cummings School of Veterinary Medicine  
at Tufts University



September 2015  cliniciansbrief.com  23

F leur, a 12-year-old spayed 
domestic shorthair cat, is 
presented for a one-week 

history of worsening pruritus. She 
was diagnosed with hyperthyroid-
ism 6 weeks prior, and treatment 
with methimazole (2.5 mg/cat PO 
every 12 hours) was initiated at 
that time.



History
Fleur is an indoor-only cat. Her appetite is mildly 
decreased, but she eats regularly. She has no 
recent history of vomiting, diarrhea, coughing, 
sneezing, polyuria, or polydipsia. As a kitten, she 
was diagnosed with ocular keratitis secondary to 
feline herpesvirus type 1 infection.

Physical Examination
On physical examination, Fleur is bright, alert, 
and responsive. Temperature, pulse, and respira-
tion are within normal limits. BCS is 4/9. There is 
a palpable thyroid slip, right-sided thyroid nodule, 
and grade II/VI parasternal heart murmur. She 
has bilateral hair loss and facial excoriations with 
no obvious signs of fleas or other ectoparasites 
(Figure). 
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How would you 
diagnose and treat 
this patient?
QUESTION 1
What is the most likely cause of this patient’s 
pruritus and excoriations?
A. Ctenocephalides felis (ie, cat flea) 
B. Methimazole reaction
C. Food allergy
D. Uncontrolled hyperthyroidism

QUESTION 2 
Which of the following laboratory abnormalities is not 
associated with an adverse effect of methimazole?
A. Elevated creatine kinase
B. Thrombocytopenia
C. Neutropenia
D. Increased aminotransferase

QUESTION 3 
Which of the following tests are most important 
for this patient?
A. Thyroid-stimulating hormone and free thyroxine
B. CBC and free thyroxine
C. Serum chemistry profile and free thyroxine
D. CBC and serum chemistry profile

QUESTION 4 
What is the key step in treating this patient?
A. Administration of oral nitenpyram
B. Administration of SC dexamethasone
C. Discontinuation of methimazole
D. Administration of oral diphenhydramine

QUESTION 5 
Which of the following would not be a suitable option 
for long-term treatment of hyperthyroidism in this 
patient?
A. Transdermal methimazole 
B. Radioactive iodine 
C. Iodine-restricted diet 
D. Thyroidectomy 

d  FIGURE  Facial excoriations
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Answers
1:B, 2:A, 3:D, 4:C, 5:A

Treatment & Outcome
Methimazole is a thyroid peroxidase inhibitor 
that inhibits thyroid hormone synthesis by inter-
fering with iodine incorporation into tyrosyl resi-
dues of thyroglobulin. The primary differential 
diagnosis for pruritus and facial excoriations in 
this patient was an adverse effect of methimazole 
treatment. Other methimazole-related idiosyn-
cratic reactions were assessed via CBC to rule out 
blood dyscrasias and serum chemistry profile to 
rule out hepatopathy and evaluate changes in 
renal function. Urinalysis can help assess renal 
function but was not performed prior to CBC 
because of concerns for methimazole-induced 
thrombocytopenia. 

Suggested Reading
Carney HC, Ward CR, Bailey SJ, et al. 2016 AAFP guidelines for the 

management of feline hyperthyroidism. J Feline Med Surg. 
2016;18(5):400-416. doi:10.1177/1098612X16643252

Methimazole administration adjustments (eg, 
switching to transdermal methimazole, reducing 
the amount of oral methimazole) can be considered 
in patients with GI upset secondary to methima-
zole; however, methimazole should be discontinued 
if facial excoriations, blood dyscrasias, or hepatopa-
thy occur, as these adverse effects are not related to 
the dose.

Methimazole was discontinued, and pruritus and 
facial excoriations resolved. Successful control of 
hyperthyroidism was achieved via radioactive iodine 
treatment administered after one month. n

Trepanier LA. Idiosyncratic drug toxicity affecting the liver, skin, and 
bone marrow in dogs and cats. Vet Clin North Am Small Anim Pract. 
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SENIOR 101 Dr. Rachel Klickman, DVM, CVA, CHPV

As our patients (and our own pets) 
get older, we may often repeat 
the common adage, “Age is not a 
disease.” While this is true, there 
are changes that occur due to the 
natural aging process. According to 
the World Health Organization, “at 
the biological level, ageing results 
from the impact of the accumulation 
of a wide variety of molecular and 
cellular damage over time. This leads 
to a gradual decrease in physical and 
mental capacity, a growing risk of 
disease and ultimately death.”1

The “senior” life stage for dogs and 
cats has been determined to start 
around 7 years of age, though it’s 
well accepted (if not fully understood) 
that cats and small dogs tend to live 
longer than large and giant breed 
dogs on average (12-18 years vs. 6-12 
years).2 In addition to an increasing 
incidence of cancers, autoimmune 
disease, degenerative disorders, and 
organ dysfunction, there are normal 
age-related changes that can mimic 
or contribute to signs of underlying 
disease. These include: 

›  Changes in vision3 and hearing4

which can lead to decreased 
reaction time, startling easily, and/or 
increasing anxiety

›  Sarcopenia causing weakness and 
declining balance5

›  Decreased ability to thermoregulate6

›  Decreased organ reserve with 
an increasing susceptibility to 
stressors (emotional, illness, surgery, 
nutritional defi cits, etc)7

›  Altered ability to obtain, consume, 
and digest food due to dental 
disease, decreases in exocrine 
pancreatic function,7 location of food 
and water bowls, and competition 
with other pets

›  Changes in various receptor 
functions and/or sensitivity 
leading to changes in response to 
medications8

›  Brain changes including overall 
loss of mass, decreased perfusion 
and O2 consumption, alterations in 
neurotransmitter concentrations, and 
accumulation of metabolic waste 
products9

›  Decreased overall cardiac output 
leading to lower stamina7

›  Decreased lung functional capacity 
for several reasons, including 
changes in lung elasticity, chest wall 
muscle strength, and alterations to 
alveoli7

When a senior pet develops a new 
clinical sign, underlying diseases 
should be ruled out and/or treated, 
but persistence of some signs 
could indicate an aging change. 
In these situations, environmental 
modifi cations along with owner 
education about realistic expectations 
may be more effective. Adaptations 
may include: 

›  Motion-sensor lights at fl oor level in 
darker areas of the house and where 
a pet urinates/defecates

›  Not making changes to furniture 
layouts or starting major household 
renovations if possible

›  Elevated food bowls, increased 
number of water bowls around the 
house

›  Ensuring older pets can eat in peace 
without worry of disruption if there 
are younger pets in the home

›  Beds designed to retain heat or 
provide cooling

›  Non-skid throw rugs/yoga mats/
padded fl oor squares over 
hardwood fl oors and around food/
water bowls, steps or ramps onto 
furniture, feeding stations, and/or 
out of the house

›  Blocking off dangerous areas such 
as stairs, pools, or rooms with lots of 
obstacles

›  Using a wagon or stroller for daily 
walks so dogs can still get the 
mental stimulation with less physical 
stress

›  Ensure ease of use for elimination 
by using lower sided litterboxes, or 
alternate containers such as drain 
pans or plastic crate liners, and 
critically evaluating location for ease 
of use

›  Mobility aids such as harnesses, toe 
grips, and orthotics

›  Ensuring a pet is awake and aware of 
a family member’s presence before 
touching them, and using caution 

when interacting with young children

Medications can help with symptom 
control for many diseases but may 
need to be adjusted even in pets 
with “normal” bloodwork. Good 
nutrition and some supplements 
have also been shown to support the 
aging body, including glucosamine 
for joint health,10 omega fatty acids 
as multi-system support,10 and SAMe 
as a multisystem antioxidant.11 Other 
modalities such as acupuncture, 
herbal medicine, massage, laser, and 
physical therapy can also be used 
to support the body through both 
disease and aging changes.  

We can’t stop our beloveds from 
getting older, but there is much we 
can do to maintain good life quality 
and hopefully truly enjoy many 
“golden years” together.
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Flavored chews for dogs.

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

Description:
Each chew is formulated to provide a minimum dose of 11.4 mg/lb (25 mg/kg) body weight.

The chemical name of fluralaner is (±)-4-[5-(3,5-dichlorophenyl)-5-(trifluoromethyl)-4,5-dihydroisoxazol-3-yl]- 
2-methyl-N-[2-oxo-2-(2,2,2-trifluoroethylamino) ethyl]benzamide.

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

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

Dosage and Administration:
Bravecto should be administered orally as a single dose every 12 weeks according to the Dosage Schedule below to 
provide a minimum dose of 11.4 mg/lb (25 mg/kg) body weight.

Bravecto may be administered every 8 weeks in case of potential exposure to Amblyomma americanum ticks (see Effectiveness).

Bravecto should be administered with food.

Dosage Schedule

Body Weight Ranges (lb) Fluralaner Content (mg) Chews Administered

4.4 – 9.9 112.5 One

>9.9 – 22.0 250 One

>22.0 – 44.0 500 One

>44.0 – 88.0 1000 One

>88.0 – 123.0* 1400 One

*Dogs over 123.0 lb should be administered the appropriate combination of chews

Treatment with Bravecto may begin at any time of the year and can continue year round without interruption.

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

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

Keep Bravecto in a secure location out of reach of dogs, cats, and other animals to prevent accidental ingestion or overdose.

Precautions:
Fluralaner is a member of the isoxazoline class. This class has been associated with neurologic adverse reactions 
including tremors, ataxia, and seizures. Seizures have been reported in dogs receiving isoxazoline class drugs, even  
in dogs without a history of seizures. Use with caution in dogs with a history of seizures or neurologic disorders.

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

Adverse Reactions:
In a well-controlled U.S. field study, which included 294 dogs (224 dogs were administered Bravecto every 12 weeks 
and 70 dogs were administered an oral active control every 4 weeks and were provided with a tick collar); there were 
no serious adverse reactions. All potential adverse reactions were recorded in dogs treated with Bravecto over a182-
day period and in dogs treated with the active control over an 84-day period. The most frequently reported adverse 
reaction in dogs in the Bravecto and active control groups was vomiting.

Percentage of Dogs with Adverse Reactions in the Field Study

Adverse Reaction  
(AR)

Bravecto Group: Percentage of 
Dogs with the AR During the 
182–Day Study (n=224 dogs)

Active Control Group: Percentage 
of Dogs with the AR During the  

84–Day Study (n=70 dogs)

Vomiting 7.1 14.3

Decreased Appetite 6.7 0.0

Diarrhea 4.9 2.9

Lethargy 5.4 7.1

Polydipsia 1.8 4.3

Flatulence 1.3 0.0

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

Post Approval Experience (2019):
The following adverse events are based on post-approval adverse drug experience reporting. Not all adverse events are 
reported to FDA/CVM.  It is not always possible to reliably estimate the adverse event frequency or establish a causal 
relationship to product exposure using these data. 

The following adverse events reported for dogs are listed in decreasing order of reporting frequency for fluralaner:

Vomiting, lethargy, diarrhea (with and without blood), anorexia, pruritis, polydipsia, seizure, allergic reactions 
(including hives, swelling, erythema), dermatitis (including crusts, pustules, rash), tremors and ataxia.

Contact Information:
For a copy of the Safety Data Sheet (SDS) or to report suspected adverse drug events, contact Merck Animal Health  
at 1-800-224-5318. Additional information can be found at www.bravecto.com. 

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

Clinical Pharmacology:
Peak fluralaner concentrations are achieved between 2 hours and 3 days following oral administration, and the 
elimination half-life ranges between 9.3 to 16.2 days. Quantifiable drug concentrations can be measured (lower than 
necessary for effectiveness) through 112 days. Due to reduced drug bioavailability in the fasted state, fluralaner should 
be administered with food.

Mode of Action:
Fluralaner is for systemic use and belongs to the class of isoxazoline-substituted benzamide derivatives. Fluralaner is 
an inhibitor of the arthropod nervous system. The mode of action of fluralaner is the antagonism of the ligand-gated 
chloride channels (gamma-aminobutyric acid (GABA)-receptor and glutamate-receptor).

Effectiveness:
Bravecto began to kill fleas within two hours after administration in a well-controlled laboratory study.  In a European 
laboratory study, Bravecto killed fleas and Ixodes ricinus ticks and reduced the numbers of live fleas and Ixodes ricinus 
ticks on dogs by > 98% within 12 hours for 12 weeks. In a well-controlled laboratory study, Bravecto demonstrated 100% 
effectiveness against adult fleas 48 hours post-infestation for 12 weeks.  In well-controlled laboratory studies, Bravecto 
demonstrated ≥ 93% effectiveness against Dermacentor variabilis, Ixodes scapularis and Rhipicephalus sanguineus ticks  
48 hours post-infestation for 12 weeks. Bravecto demonstrated ≥90% effectiveness against Amblyomma americanum  
72 hours post-infestation for 8 weeks, but failed to demonstrate ≥90% effectiveness beyond 8 weeks. 

In a well-controlled U.S. field study, a single dose of Bravecto reduced fleas by ≥ 99.7% for 12 weeks. Dogs with signs  
of flea allergy dermatitis showed improvement in erythema, alopecia, papules, scales, crusts, and excoriation as a 
direct result of eliminating flea infestations. 

Palatability: In a well-controlled U.S. field study, which included 559 doses administered to 224 dogs, 80.7% of dogs 
voluntarily consumed Bravecto within 5 minutes, an additional 12.5% voluntarily consumed Bravecto within 5 minutes 
when offered with food, and 6.8% refused the dose or required forced administration.

Animal Safety:
Margin of Safety Study:  In a margin of safety study, Bravecto was administered orally to 8- to 9-week-old puppies at  
1, 3, and 5X the maximum label dose of 56 mg/kg at three, 8-week intervals. The dogs in the control group (0X)  
were untreated.

There were no clinically-relevant, treatment-related effects on physical examinations, body weights, food consumption, 
clinical pathology (hematology, clinical chemistries, coagulation tests, and urinalysis), gross pathology, histopathology, 
or organ weights. Diarrhea, mucoid and bloody feces were the most common observations in this study, occurring at 
a similar incidence in the treated and control groups. Five of the twelve treated dogs that experienced one or more 
of these signs did so within 6 hours of the first dosing. One dog in the 3X treatment group was observed to be dull, 
inappetant, with evidence of bloody diarrhea, vomiting, and weight loss beginning five days after the first treatment. 
One dog in the 1X treatment group vomited food 4 hours following the first treatment.

Reproductive Safety Study:  Bravecto was administered orally to intact, reproductively- sound male and female Beagles at a dose 
of up to 168 mg/kg (equivalent to 3X the maximum label dose) on three to four occasions at 8-week intervals. The dogs in the 
control group (0X) were untreated. 

There were no clinically-relevant, treatment-related effects on the body weights, food consumption, reproductive 
performance, semen analysis, litter data, gross necropsy (adult dogs) or histopathology findings (adult dogs and puppies). 
One adult 3X treated dog suffered a seizure during the course of the study (46 days after the third treatment). Abnormal 
salivation was observed on 17 occasions: in six treated dogs (11 occasions) after dosing and four control dogs (6 occasions).

The following abnormalities were noted in 7 pups from 2 of the 10 dams in only the treated group during gross necropsy 
examination: limb deformity (4 pups), enlarged heart (2 pups), enlarged spleen (3 pups), and cleft palate (2 pups). During 
veterinary examination at Week 7, two pups from the control group had inguinal testicles, and two and four pups from the 
treated group had inguinal and cryptorchid testicles, respectively. No undescended testicles were observed at the time of 
necropsy (days 50 to 71).

In a well-controlled field study Bravecto was used concurrently with other medications, such as vaccines, anthelmintics, antibiotics, 
and steroids. No adverse reactions were observed from the concurrent use of Bravecto with other medications.

Storage Information:
Do not store above 86°F (30°C). 

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

Approved by FDA under NADA # 141-426

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

Fluralaner (active ingred.) Made in Japan. 
Formulated in Austria

Copyright © 2014, 2019 Intervet Inc, a subsidiary of Merck & Company Inc.  
All rights reserved
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* BRAVECTO Chews for Dogs kills fleas, prevents flea infestations, and kills ticks (black-legged tick, American dog tick, 
and brown dog tick) for 12 weeks. BRAVECTO Chews also kills lone star ticks for 8 weeks.

IMPORTANT SAFETY INFORMATION: The most commonly reported adverse reactions include vomiting, 
decreased appetite, diarrhea, lethargy, polydipsia, and flatulence. BRAVECTO Chews for Dogs have not been 
shown to be effective for 12-weeks’ duration in puppies less than 6 months of age. BRAVECTO Chews are not 
effective against lone star ticks beyond 8 weeks of dosing. Fluralaner is a member of the isoxazoline class. This 
class has been associated with neurologic adverse reactions including tremors, ataxia, and seizures. Seizures 
have been reported in dogs receiving isoxazoline class drugs, even in dogs without a history of seizures. Use 
with caution in dogs with a history of seizures or neurologic disorders. Please see full product information on 
page 30.

Reference: 1. BRAVECTO® Chews [prescribing information]. Madison, NJ: Merck Animal Health; 2019.

Copyright © 2022 Intervet Inc., d/b/a Merck Animal Health, a subsidiary of Merck & Co., Inc. All rights reserved. US-BRV-220100002  471802

See the difference that longer-lasting protection can make. 
Talk to your Merck Animal Health representative to learn more. Or, visit us.bravecto.com.>

(fluralaner)
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1 non-prescription 
skincare brand used 

and recommended
by US veterinarians4

#

Clinically proven 
strong on Malassezia,  
soft on skin1-3

of 
dogs81% 

achieved a normal 
Malassezia count1-3

1. Gatellet M. et al. (2021). Performance of daily pads containing Ophytrium and chlorhexidine digluconate 3% in dogs with local cutaneous 
bacterial and/or Malassezia overgrowth. Front Vet Sci 8:579074. 2. Ollivier E. et al. (2022). Performance of a protocol combining applications of 
Ophytrium- and chlorhexidine-containing shampoo and mousse in dogs with Malassezia overgrowth. BSAVA congress, Manchester, UK, March 
24-26th. 3. Ollivier E. et al. (2022). Performance of a protocol combining applications of OphytriumTM- and chlorhexidine-containing shampoo and 
mousse in dogs with bacterial and/or Malassezia overgrowth: a U.S. multicentric prospective field trial. NAVDF, New-Orleans, USA, April 27-30th. 
4. BIOSAT multi-sponsor study report dermatological products, small animal veterinarians, USA, Dec 2021.

©2022 Ceva Animal Health LLC • DOUXO®, the DOUXO® S3 logo and the OPHYTRIUM logo are the property of Ceva Santé Animale S.A.

Chlorhexidine can cause rare, but serious allergic reactions in humans. If you experience allergy symptoms, 
discontinue use immediately and seek medical treatment. Do not use DOUXO® S3 PYO Mousse in cats. Do not 
use DOUXO® S3 PYO Pads between the toes of the cats. 
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Corticotropin-Releasing 
Hormone Test to Differentiate 
Hyperadrenocorticism in Dogs
Thomas Schermerhorn, VMD, DACVIM (SAIM)
Kansas State University

In the literature
Tanaka S, Suzuki S, Sato A, et al. Utility of a corticotropin-releasing hormone 
test to differentiate pituitary-dependent hyperadrenocorticism from cortisol- 
producing adrenal tumors in dogs. J Vet Intern Med. 2022;36(1):29-38. doi:10.1111/
jvim.16336

FROM THE PAGE …

Corticotropin-releasing hormone is produced in the hypothalamus and is a component of the hypothalamic–
pituitary–adrenal axis. This hormone stimulates the release of ACTH from the pituitary gland, targeting the 
adrenal cortex and stimulating a hormonal response that includes release of cortisol and related glucocorticoid 
hormones. Although some tests (eg, ACTH stimulation, dexamethasone suppression) that evaluate the 
hypothalamic–pituitary–adrenal axis may be familiar, others (eg, corticotropin-releasing hormone test) are 
infrequently used in the clinical setting.

This study evaluated the usefulness of a corticotropin-releasing hormone test for distinguishing pituitary- 
dependent hyperadrenocorticism (PDH) from hyperadrenocorticism caused by a cortisol-producing adrenal 
tumor (ie, adrenal-dependent hyperadrenocorticism [ADH]). Plasma ACTH was measured before and 30 min-
utes after IV injection of 1.5 µg ovine corticotropin-releasing factor. 

Postinjection values increased significantly from baseline in all study groups (ie, control, PDH, ADH), demon-
strating that ovine corticotropin-releasing hormone stimulated ACTH release. Baseline and postinjection ACTH 
were higher in the PDH group compared with the control and ADH groups. There was no difference in postinjec-
tion concentrations between the control and ADH groups. 

Baseline and postinjection ACTH had moderate sensitivity (83.87%) and high specificity (96.97%) to distinguish 
between dogs in the PDH and control groups. Baseline ACTH had moderate sensitivity (90.62%) and specificity 
(87.50%) and postinjection ACTH had high sensitivity (100%) and moderate to low specificity (66.67%) to distin-
guish between dogs in the PDH and ADH groups. 
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… TO YOUR PATIENTS 
Key pearls to put into practice:

1   The corticotropin-releasing hormone test is 
not appropriate for initial diagnosis of hyper-
adrenocorticism in dogs. Diagnosis in dogs 
with appropriate clinical signs requires one or 
more clinically useful screening tests (eg, low-
dose dexamethasone suppression, ACTH 
stimulation).

2   Common tests to differentiate PDH from ADH 
include high-dose dexamethasone suppres-
sion, endogenous ACTH concentration, and 
adrenal imaging. The corticotropin-releasing 
hormone test is clinically useful and an alter-
native differentiation test option. Overall 
sensitivity and specificity of the corticotropin- 
releasing hormone test are comparable with 
other differentiation tests.

3   Time needed for the corticotropin-releasing 
hormone test (ie, 30 minutes) is comparable 
to that needed for adrenal ultrasonographic 
examination and is significantly shorter than 
the 8-hour period required for the high-dose 
dexamethasone suppression test. 

4   Lack of familiarity and experience with 
corticotropin-releasing hormone prepara-
tions and incomplete details regarding cost 
of testing may inhibit use. Further studies are 
needed before the corticotropin-releasing 
hormone test can be recommended for 
routine clinical practice.

5   Test performance, cost, logistics (eg, 
sampling times, availability of reagents and 
equipment), and convenience for the pet 
owner and veterinary staff should be 
considered when selecting a test to 
differentiate PDH from ADH.

FROM PAGE TO PATIENT
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5 mg, 10 mg, 30 mg, 60 mg and 120 mg strengths
Adrenocortical suppressant for oral use in dogs only.

BRIEF SUMMARY (For Full Prescribing Information, see package insert.)

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

DESCRIPTION: VETORYL Capsules are an orally active synthetic steroid analogue that 
blocks production of hormones produced in the adrenal cortex of dogs.

INDICATION: VETORYL Capsules are indicated for the treatment of pituitary and 
adrenal-dependent hyperadrenocorticism in dogs.

CONTRAINDICATIONS: The use of VETORYL Capsules is contraindicated in dogs that 
have demonstrated hypersensitivity to trilostane.  Do not use VETORYLCapsules in 
animals with primary hepatic disease or renal insufficiency.  Do not use in pregnant 
dogs.  Studies conducted with trilostane in laboratory animals have shown 
teratogenic effects and early pregnancy loss.

WARNINGS: In case of overdosage, symptomatic treatment of hypoadrenocorticism 
with corticosteroids, mineralocorticoids and intravenous fluids may be required. 
Angiotensin converting enzyme (ACE) inhibitors should be used with caution with 
VETORYL Capsules, as both drugs have aldosterone-lowering effects which may be 
additive, impairing the patient’s ability to maintain normal electrolytes, blood volume 
and renal perfusion. Potassium sparing diuretics (e.g. spironolactone) should not be 
used with VETORYL Capsules as both drugs have the potential to inhibit aldosterone, 
increasing the likelihood of hyperkalemia.

HUMAN WARNINGS: Keep out of reach of children. Not for human use.  Wash hands 
after use. Do not empty capsule contents and do not attempt to divide the capsules. 
Do not handle the capsules if pregnant or if trying to conceive. Trilostane is 
associated with teratogenic effects and early pregnancy loss in laboratory animals. 
In the event of accidental ingestion/overdose, seek medical advice immediately and 
take the labeled container with you.

PRECAUTIONS: Hypoadrenocorticism can develop at any dose of VETORYL Capsules. 
A small percentage of dogs may develop corticosteroid withdrawl syndrome within 
10 days of starting treatment. Mitotane (o,p’-DDD) treatment will reduce adrenal function. 
Experience in foreign markets suggests that when mitotane therapy is stopped, an interval 
of at least one month should elapse before the introduction of VETORYL Capsules. 
It is important to wait for both the recurrence of clinical signs consistent with 
hyperadrenocorticism, and a post-ACTH cortisol level of > 9.1 μg/dL (> 250 nmol/L) before 
treatment with VETORYL Capsules is initiated. Close monitoring of adrenal function is 
advised, as dogs previously treated with mitotane may be more responsive to the effects of 
VETORYL Capsules.  
The use of VETORYL Capsules will not affect the adrenal tumor itself. The safe use of this 
drug has not been evaluated in lactating dogs and males intended for breeding.

ADVERSE REACTIONS: The most common adverse reactions reported are poor/reduced 
appetite, vomiting, lethargy/dullness, diarrhea, elevated liver enzymes, elevated potassium 
with or without decreased sodium, elevated BUN, decreased Na/K ratio, weakness, elevated 
creatinine, shaking and renal insufficiency. Occasionally, more serious reactions, including 
severe depression, hemorrhagic diarrhea, collapse, hypoadrenocortical crisis or 
adrenal necrosis/rupture may occur, and may result in death.  Owners should be advised 
to discontinue VETORYL Capsules and contact their veterinarian immediately in the 
event potential drug intolerance is observed. 

Approved by FDA under NADA # 141-291

Manufactured for: 
Dechra Veterinary Products 
7015 College Boulevard, Suite 525 
Overland Park, KS 66211 USA

Method of use covered by 
US patent No. 9,283,235.

VETORYL is a trademark 
of Dechra Ltd.
© 2019, Dechra Ltd 
F1612   Rev. January 2019

VETORYL® CAPSULES 
(trilostane)
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Vetoryl is a registered trademark of Dechra Limited. Dechra is a registered trademark of Dechra Pharmaceuticals PLC.  01AD-VET21016-1121

To Place an Order, call: (866) 683-0660

25 hour Veterinary Technical Support: 
(866) 933-2472, support@dechra.com

Treat Their Hyperadrenocorticism.
Help Restore Their Vitality.

As with all drugs, side effects may 
occur. In field studies and post-approval 
experience, the most common side 
effects reported were:  anorexia, 
lethargy/depression, vomiting, diarrhea, 
e levated l iver enzymes, e levated 
potassium with or without decreased 
sodium, elevated BUN, decreased Na/K 
ratio, hypoadrenocorticism, weakness, 
elevated creatinine, shaking, and renal 
insufficiency. In some cases, death has 
been reported as an outcome of these 
adverse events. VETORYL Capsules are 
not for use in dogs with primary hepatic 
or renal disease, or in pregnant dogs. 
Refer to the prescribing information for 
complete details or visit dechra-us.com.

VETORYL Capsules are the only FDA-approved treatment for 

pituitary-dependent and adrenal-dependent hyperadrenocorticism 

in dogs (Cushing’s syndrome). They contain the active ingredient 

trilostane, which blocks the excessive production of cortisol.

See page 34 for product information summary.
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Targeted Therapy for Cancer 
in Veterinary Medicine

PEER REVIEWED

Gerald Post, DVM, MEM, DACVIM (Oncology)
Chief Medical Officer, FidoCure
Founder and Board Member, 
Animal Cancer Foundation

According to the National Cancer Institute (NCI), “Targeted 
therapy is a type of cancer treatment that targets proteins that 
control how cancer cells grow, divide, and spread. It is the 
foundation of precision medicine. As researchers learn more 
about the DNA changes and proteins that drive cancer, they are 
better able to design treatments that target these proteins.” 

It wasn’t until late 1990s that the types of chemotherapy used 
to treat cancer started to expand. Until that time, almost all 
drugs used worked through one mechanism — they killed 
rapidly  dividing cells. That means rapidly dividing normal 
cells as well as cancer cells. Virtually all of the drugs that 
veterinarians use to treat cancer are in this class–vincristine, 
doxorubicin, cyclophosphamide, carboplatin–to name a few. 

It was during the 1980’s that cancer researchers found that 
many of the growth factors responsible for the growth and 
progression of cancer were the proteins produced by 
oncogenes (a mutated gene that has the potential to cause 
cancer). Scientists then started looking for drugs, targeted 
therapies, that were able to block these growth signals. One 
of the first targeted therapies to enter the market was 
Gleevec® (Imatinib), a drug that had phenomenal success in 
the treatment of chronic myelogenous leukemia in people. 
The target for this therapy was a protein produced by 
mutated genes, BCR and ABL and this mutation occurs in all 
cases of CML. This revolutionary drug was approved by the 
FDA in 2001, only 21 years ago! 

The human genome was decoded in 2003 and since that 
time, the number of targeted therapies that the FDA has 
approved for use in people has skyrocketed, with over 200 
drugs being approved for more than 15 types of cancer. As 
researchers learn more about the genomic and epigenomic 
(the chemical tags that modify the genome) landscape of the 
multitude of cancers, the development of more and better 
targeted therapies is highly likely.

In people, the use of targeted therapies has dramatically 
changed the treatment for a variety of cancer types. The 
outlook for chronic myeloid leukemia, gastrointestinal 
stromal tumor (GIST), and even renal cell carcinoma, for 
instance, has been completely transformed by the use of 
targeted therapies. Targeted therapy has also revolutionized 
the treatment of breast cancer, colorectal cancer, lung 
cancer, and head and neck cancer. Not all cancers will 
respond as dramatically to a single targeted therapy as CML, 
but with increasing knowledge about the genetic and 
epigenetic underpinnings of cancer, rational combination 
therapies can be designed to help maximize effectiveness 
while minimizing toxicity.

The use of targeted therapies in veterinary medicine is 20 
years behind human medicine. It wasn’t until June 2009 that 
Palladia® (toceranib) was approved by the FDA and became 
the first targeted therapy approved for veterinary use. The 

pace of targeted therapy development approval in veterinary 
medicine, unfortunately, has not followed the trajectory seen 
in human medicine. Likely this is because the genomic 
characterization of dogs, cats and their various tumors has 
significantly lagged behind humans. As of now, Palladia® is 
still the only fully FDA approved targeted therapy for 
veterinarians; with Laverdia TM -CA1 (verdinexor), another 
targeted therapy, having conditional approval by the FDA for 
the treatment of lymphoma in dogs. Now that more and 
more universities, veterinary schools, and a few commercial 
entities are genetically sequencing canine tumors, the 
knowledge needed to use targeted therapies in dogs is now 
available for some cancers.

Day 0 of Therapy

Day 21 of Therapy

Dog with recurrent Grade III Mast cell tumor that 
was treated with toceranib phosphate tablets 
(2.4mg/kg) every other day for several months 
and then switched to a MWF schedule for a year. 
Tumor did not recur following treatment although 
there was mild weakness in the hind limb and 
some mild appetite decrease during treatment. 
Case and images courtesy of Cheryl London, 
DVM, PhD, DACVIM.
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Palladia® and Laverdia TM -CA1, along with most targeted 
therapies, are orally administered; this is becoming 
increasingly important. Due to the large number of pets that 
were adopted during the COVID-19 pandemic, pet parents 
are now facing a crisis in access to veterinary care, with wait 
times to see oncologists sometimes exceeding 6-8 weeks. 
Dogs on oral therapy typically require fewer and shorter 
duration visits to the veterinarian, therefore addressing this 
important issue. In addition, these targeted therapies, which 
by their very nature are selective in their targets, have a lower 
toxicity profile than traditional chemotherapy. This is based 
upon their mechanism of action, killing all rapidly dividing 
cells, which harms both normal and cancerous cells.

Palladia® was approved for the treatment of cutaneous mast 
cell tumors and multiple studies have shown this therapy 
effective (1, 2). Since the original approval by the FDA, 
numerous other studies have shown that Palladia® (toceranib) 
has activity in a variety of tumor types, ranging from 
insulinomas (3), thyroid carcinomas (4), apocrine gland anal sac 
adenocarcinomas (5), gastrointestinal stromal tumors (GIST) (6) 
and to nasal adenocarcinomas (7). 

The mechanism of action of Palladia® is through its inhibition 
of various tyrosine kinases, VEGFR, PDGFR, Kit, CSF-1, and 
Flt-3 (4). These proteins are often important signals for the 
growth and spread of many types of cancer. It has been 
subsequently shown that Palladia® also decreases regulatory 
T cells (Treg) which are cells that are involved in both tumor 
development and proliferation by inhibiting antitumor 
immunity (8). Thus, Palladia® can improve the effectiveness of 
the immune system as it relates to its anticancer functions. 

There is very new and promising research showing that 
Palladia®, when combined with a drug that affects immune 

function, Losartan, can have substantial clinical benefits in 
dogs with metastatic osteosarcoma (9).

Because of AMDUCA (Animal Medicinal Drug Use Clarification 
Act), veterinarians can access targeted therapies that are 
approved for people. Despite the current paucity of targeted 
therapies approved for veterinary medicine, there are a 
number of targeted therapies borrowed from human medicine 
that are in clinical use. For example, the use of lapatinib in dogs 
with invasive transitional cell carcinoma (TCC) was recently 
demonstrated to significantly improve overall survival without 
the need for injectable chemotherapy (10). 

Full disclosure, I am the Chief Medical Officer of FidoCure®, a 
company that offers next generation sequencing of canine 
tumors and then recommends available targeted therapies 
based upon the genomic landscape of those tumors to 
veterinarians. FidoCure®, by tracking the outcomes, advances 
outcomes research in canine cancer by leveraging genomics, 
targeted therapies and real world evidence, is quickly 
learning which targeted therapies work best in dogs and in 
what context. I therefore have a biased view of the value of 
these targeted therapies. Regardless, I truly believe that the 
future use of targeted therapy in veterinary medicine looks 
quite bright. My reasons for this belief are multifold. Firstly, 
the genomic characterization of canine tumors is progressing 
at a more rapid rate now than ever before (11). Secondly, there 
are a number of abstracts that have recently been presented 
with promising results as it relates to the use of targeted 
therapy in dogs with hemangiosarcoma (12) and pulmonary 
carcinoma (13). Lastly, there is overwhelming evidence that the 
use of targeted therapy has been successful in a variety of 
human cancers and there is growing evidence that the 
genomic profile- the targets of these therapies- of many 
canine cancers are quite similar to human cancers (11).
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Albuterol Toxicosis 
in Dogs
Alex Blutinger, VMD, DACVECC
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In the literature
Crouchley J, Bates N. Retrospective evaluation of acute 
salbutamol (albuterol) exposure in dogs: 501 cases. J Vet 
Emerg Crit Care (San Antonio). 2022. doi:10.1111/vec.13182 

FROM THE PAGE …

Albuterol (ie, salbutamol) is a selective beta-2–adrenoreceptor agonist commonly 
used in human medicine as a bronchodilator and in the management of prema-
ture labor. Although albuterol has been used as a bronchodilator in dogs and cats, 
use in veterinary medicine is not common.1 High doses of albuterol result in dimin-
ished beta-2 selectivity and activation of beta-1 adrenergic receptors, causing car-
diovascular stimulation.2 Systemic hypotension in response to albuterol-induced 
peripheral and coronary vasodilation can also contribute to increased heart rate.3 
Hypokalemia may develop due to stimulation of sodium/potassium-ATPase via 
beta-2 adrenergic receptors.4,5

Clinical signs of toxicosis are based on beta-agonist actions on adrenoreceptors in 
various organs. Most organs are affected, but the cardiovascular system, muscu-
loskeletal system, and CNS are primarily affected. Clinical signs include tachycar-
dia, tachypnea, lethargy, vomiting, muscle tremors, ataxia, agitation, and 
polydipsia. Most dogs develop clinical signs within several hours of exposure.  

This retrospective study evaluated onset and duration of common clinical signs, 
treatment, and outcome in 501 dogs with acute, accidental exposure to albuterol. 
Clinical signs developed in 471 dogs (94%) following albuterol exposure. Tachycar-
dia was the most common clinical sign (404 dogs [80.6%]); median onset and 
duration were 2.5 and 13.3 hours, respectively. Tachypnea, dullness/lethargy, and 
vomiting were also common. Blood potassium concentration was measured in 
142 dogs, and hypokalemia was reported in 106 dogs (median onset and duration 
were 2.4 and 13 hours, respectively). Beta-blockers, IV fluids, potassium supple-
mentation, and sedation were the most common treatments. Survival rate 
among dogs with clinical signs was 99.6%. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Most dogs exposed to albuterol develop 
rapid-onset clinical signs but generally 
recover within 24 hours, and death is 
uncommon. Early assessment is recom-
mended for all dogs with accidental 
exposure.

2   Beta-blockers are recommended in 
dogs with severe or prolonged tachycar-
dia or with signs of reduced cardiac out-
put/hypoperfusion (eg, pale mucous 
membranes, cold extremities, weak 
pulses, dull mentation) following 
albuterol exposure. 

3   Serum potassium levels should be eval-
uated in all patients with clinical signs of 
toxicosis, and potassium supplementa-
tion should be considered in patients 
that are hypokalemic and have clinical 
signs (eg, muscle weakness, flaccid 
paralysis, hypoventilation) or ECG 
changes associated with hypokalemia 
(eg, prolonged QT interval, U waves, ST 
segment depression, increased P-wave 
amplitude and duration, bradycardia, 
AV block, cardiac arrest).  
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In the literature
Anderson SL, Wisnieski L, Achilles SL, Wooton KE, Schaffer CL, Hunt JA. The impact of gel finger-
nail polish application on the reduction of bacterial viability following a surgical hand scrub. Vet 
Surg. 2021;50(7):1525-1532. doi:10.1111/vsu.13703

FROM THE PAGE …

FROM PAGE TO PATIENT
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Because sterile gloves are commonly punctured during surgical 
procedures, hand disinfection is essential to lower the rate of 
surgical site infections1-4; however, the area underneath the fin-
gernails harbors bacteria and can be difficult to clean.4,5 Nail 
polish has traditionally been thought to harbor microbes and 
increase the risk for transferring bacteria to patients.6,7 Studies 
in both human and veterinary medicine have evaluated whether 
nail polish influences the bacterial load on fingernails, with vari-
able results.4,5,7-10

This randomized controlled trial evaluated the effect of gel 
nail polish on the number of viable bacteria present before 
and after a surgical hand scrub 1 day and 14 days after a mani-
cure from a licensed cosmetologist. A total of 40 veterinary 
students and faculty participated and washed their hands 
and fingernails with chlorhexidine gluconate 4% as part of 
the manicure. Nails from both hands were trimmed and filed 

to <2 mm in length and randomly assigned to receive or not 
receive gel polish.

On days 1 and 14, fingernails were sampled for culture with ster-
ile toothpicks and phosphate-buffered, saline-soaked cotton 
swabs before and after a standard 5-minute presurgical hand 
scrub consisting of a chlorhexidine gluconate 4% sterile brush 
and sponge with a plastic pick to clean under the fingernails. 
Culture samples were taken from the cuticle, nail plate, and 
underside of each nail and placed on agar plates. The number of 
colony-forming units per mL (ie, viable bacteria) were counted.

No significant difference in the number of viable bacteria 
detected from nails with or without gel polish after the stan-
dard surgical scrub was found; however, longer fingernail 
length was significantly correlated with a higher number of 
postscrub viable bacteria.

Continues on page 42 h
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… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Applying gel or acrylic nail polish does not increase 
risk for presence of viable bacteria after a surgical 
hand scrub.5,7,9,10 

2   Fingernail length is a risk factor for postscrub viable 
bacteria. Nail length <2 mm is recommended when 
scrubbing into surgical procedures.4,5,8,10  

3   Because sterile gloves are commonly punctured 
during surgery,1-3 presurgical hand cleaning 
heavily impacts development of surgical site 
infections.4,7,11,12 One standard surgical prepara-
tion uses a sterile chlorhexidine gluconate 4% 
sponge and brush with a fingernail pick.5,11,12 The 
pick is used to remove debris from under the fin-
gernails, then the brush is used to scrub the 
nails. A 5-minute scrub with the sponge is per-
formed, cleaning each side of the fingers, hands, 
and forearms up to the elbows.5,11 Alcohol-based 
hand rubs are popular in human and veterinary 
medicine and may be superior to chlorhexidine 
and povidone-iodine scrubs when manufacturer 
recommendations are followed.4,7,11,12
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All teeth with 
radiographic 
evidence of 
periapical 
lucency had 
pulp necrosis.

Vitality of Discolored 
Teeth in Dogs
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In the literature
Feigin K, Bell C, Shope B, Henzel S, Snyder C. Analysis and assessment 
of pulp vitality of 102 intrinsically stained teeth in dogs. J Vet Dent. 2022; 
39(1):21-33. doi:10.1177/08987564211060387

FROM THE PAGE …

Intrinsically stained teeth are a common finding in dogs and exhibit discoloration within tooth hard 
tissues, unlike extrinsically stained teeth, which have discoloration on the tooth surface. Causes of 
intrinsic staining include amelogenesis imperfecta, dentinogenesis imperfecta, tetracycline inges-
tion during tooth development, dental fluorosis, tooth resorption, hyperbilirubinemia, pulp necrosis, 
injury, and aging.1 

Intrinsic staining can indicate pathology or injury that may affect tooth health or vitality. Determining 
appropriate treatment can be challenging, as many patients do not have radiologic or clinical signs 
that can definitively predict tooth vitality.

This prospective study analyzed clinical, radiographic, and histopathologic characteristics of 102 
intrinsically stained teeth. There was no evidence of coronal injury (eg, fracture, displacement, 
mobility) in 55 (53.9%) out of 102 teeth. On histopathologic analysis, 85 (87.6%) of 97 intrinsically 
stained teeth were nonvital. Radiographic evidence of endodontic disease and periodontal disease 
was present, respectively, in 58 (57%) and 49 (48%) of 102 intrinsically stained teeth; 29 (28%) had 
evidence of tooth resorption. Only 19 (18.6%) of 102 intrinsically stained teeth were radiographically 
normal. All teeth with radiographic evidence of periapical lucency had pulp necrosis. Incisor teeth 
were most commonly affected, but all tooth types (ie, incisors, canines, premolars, molars) were 
discolored. 

A previous study found that 92.2% of intrinsically discolored teeth were nonvital based on gross 
appearance of the pulp.2 The current study is the first to histopathologically confirm pulp death, and 
results verify that a high percentage of intrinsically discolored teeth are nonvital; however, normal 
contralateral teeth were not histologically evaluated for comparison.  
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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

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Tooth discoloration is a common posttrau-
matic complication caused by pulpal hemor-
rhage. Hemolysis of RBCs follows pulpal 
hemorrhage, and more profound discolor-
ation can occur when hemolyzed RBCs  
combine with putrefying pulpal tissue.3 
Transillumination can help demonstrate 
increased opacity of an intrinsically stained 
tooth, but subtle changes can be difficult to 
detect with the naked eye. 

2   Intrinsically stained teeth are likely nonvital. 
In this study, most (87.6%) intrinsically 
stained teeth were histopathologically con-
firmed to be nonvital, which is consistent 
with results of a previous study.2  

3   Nonvital teeth are likely to develop endodon-
tic and periodontal disease and should be 
treated quickly with exodontics or 
endodontics.

4   Radiographic signs may support a diagnosis 
of nonvitality but are not definitive.3,4 All 
teeth with radiographic evidence of periapi-
cal lucency also had pulp necrosis in this 
study.
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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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Is prazosin the right drug for patients with 
recurrent urethral obstruction? 

Does a manicure increase risk for surgical
site infections? 

What do cream of tartar and grapes have
in common? 

These questions and more were addressed in the 
2022 primary literature. Skim the highlights and
start the new year on the cutting edge. 

Visit cliniciansbrief.com/page-patient
or scan the QR code to get started.
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Research Note: 
Chronic Enteropathy & 
Canine Metabolomic Profiles

Diagnosis and prognostication of canine chronic enteropathy (CE) can be challenging with current diagnostic 
approaches, but measuring serum metabolic biomarkers may be a noninvasive method of diagnosis. This method 
has improved accuracy, as well as better prediction and monitoring of treatment response; however, few of these 
biomarker measurements are used clinically. Metabolomic profiles in dogs with CE and healthy dogs are not well 
characterized, and comprehensive studies are lacking. 

This study* sought to compare metabolomic profiles of dogs with histopathologically confirmed CE (n = 55) with 
those of healthy controls (n = 240). A canine-specific proton nuclear magnetic resonance (ie, 1H NMR) spectroscopy 
analytical platform was used to measure 99 serum metabolites. Differences in 19 metabolites and 18 lipoprotein 
composition indexes were identified; this may prompt further research into diagnostic and prognostic approaches 
to canine CE, as well as therapeutic trials. 
Source
Walker HK, Boag AM, Ottka C, et al. Serum metabolomic profiles in dogs with chronic enteropathy. J Vet Intern Med. 2022;1-8. doi:10.1111/jvim.16419

*This study was partially supported by PetBIOMICS.

https://doi.org/10.1111/jvim.16419
https://cliniciansbrief.com/page-patient


Vertebral Left Atrial Size 
in Dogs with Preclinical 
Myxomatous Mitral 
Valve Disease 
Amara H. Estrada, DVM, DACVIM (Cardiology)
University of Florida

In the literature
Lee D, Yun T, Koo Y, et al. Change of vertebral left atrial size in dogs with 
preclinical myxomatous mitral valve disease prior to the onset of conges-
tive heart failure. J Vet Cardiol. 2022;42:23-33. doi:10.1016/j.jvc.2022.05.003

FROM THE PAGE …

Vertebral left atrial size (VLAS) is a radiographic measurement that objectively estimates left atri-
al size and can help determine whether cardiac enlargement is present in dogs with suspected 
or diagnosed myxomatous mitral valve disease (MMVD). VLAS can be useful when other imaging 
modalities (eg, echocardiography, thoracic-focused point-of-care ultrasonography) cannot 
be performed (eg, due to financial constraints, lack of availability, lack of technical expertise). 
Increase in vertebral heart size (VHS) prior to onset of congestive heart failure (CHF) and rate of 
change in VHS over time (VHS/month) can help predict possible occurrence of CHF.1-3 Additional 
studies in dogs with MMVD have reported VLAS ranges for each stage of disease.4-6

This retrospective study investigated whether VLAS can help determine if dogs with preclinical 
MMVD are at higher or lower risk for developing CHF. Dogs (n = 41) were assigned to 2 groups 
based on whether or not CHF developed within 180 days of initial diagnosis of MMVD. Radio-
graphic and echocardiographic parameters, including VLAS and rate of change in VLAS over time 
(VLAS/month), at 3 time points (ie, first visit, 1-180 days postdiagnosis, 181-360 days postdiagno-
sis) were compared between groups. Results demonstrated no significant difference in VLAS 
between the groups at the first visit; however, VLAS and change in VLAS over time were signifi-
cantly higher in the group that developed CHF within 180 days of initial diagnosis of MMVD.
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… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Not all patients in the current retrospective study 
received pimobendan; results should thus be inter-
preted with caution. Pimobendan is administered to 
most dogs with stage B2 MMVD based on the ACVIM 
consensus statement and EPIC clinical trial results.7,8 
A follow-up study of this cohort of dogs found that VHS 
consistently decreased during the first several months 
of treatment; this decrease was associated with a better 
outcome, longer preclinical time period, and reduced 
risk for developing CHF within 6 months. 

2   Owners of dogs with MMVD should be instructed on 
home resting respiratory rate monitoring. Effective 
monitoring and accurate measurement of resting respi-
ratory rate at home is an effective way to monitor 
patients between visits to the clinic. Small changes can 
be communicated to clinicians, allowing phone consul-
tations and possible initiation of a furosemide trial to 
help avoid emergency clinic visits during an episode of 
CHF. 

3   A cut-off VLAS value of >2.95 was specific for identifying 
dogs with impending (ie, within 180 days) CHF, but sensi-
tivity was low, indicating that a large number of dogs 
with VLAS >2.95 will not develop CHF within 6 months; 
however, this measurement can help identify dogs at 
greater risk. 

FROM PAGE TO PATIENT

48  cliniciansbrief.com  November/December 2022

Antibacterial, antifungal, and anti-inflammatory
For Otic Use in Dogs Only 

See full product insert for complete prescribing information, a summary of which follows.
CAUTION: Federal (U.S.A.) law restricts this drug to use by or on the order of a licensed veterinarian.
DESCRIPTION: CLARO® contains 16.6 mg/mL florfenicol, 14.8 mg/mL terbinafine (equivalent to 16.6 mg/mL 
terbinafine hydrochloride) and 2.2 mg/mL mometasone furoate. Inactive ingredients include purified water, 
propylene carbonate, propylene glycol, ethyl alcohol, and polyethylene glycol.
INDICATIONS:
CLARO® is indicated for the treatment of otitis externa in dogs associated with susceptible strains of yeast (Malassezia 
pachydermatis) and bacteria (Staphylococcus pseudintermedius).
DOSAGE AND ADMINISTRATION:
CLARO® should be administered by veterinary personnel. 
Wear eye protection when administering CLARO®. 
(see Human Warnings, PRECAUTIONS, POST APPROVAL EXPERIENCE).
Splatter may occur if the dog shakes its head following administration. Persons near the dog during administration 
should also take steps to avoid ocular exposure.
Shake before use. 
Verify the tympanic membrane is intact prior to administration.  (see CONTRAINDICATIONS, 
PRECAUTIONS, POST APPROVAL EXPERIENCE).
Administer one dose (1 dropperette) per affected ear. 
 1.  Clean and dry the external ear canal before administering the product. 
 2.  Verify the tympanic membrane is intact prior to administration. 
 3.  Remove single dose dropperette from the package.
 4.  While holding the dropperette in an upright position, remove the cap from the dropperette.
 5.  Turn the cap over and push the other end of the cap onto the tip of the dropperette.
 6.  Twist the cap to break the seal and then remove cap from the dropperette.
 7.  Screw the applicator nozzle onto the dropperette.
 8.  Insert the tapered tip of the dropperette into the affected external ear canal and squeeze to instill the entire                     
                contents (1 mL) into the affected ear.
 9.  Gently massage the base of the ear to allow distribution of the solution. Restrain the dog to minimize   
                post application head shaking to reduce potential for splatter of product and accidental eye exposure in          
                people and dogs (see POST APPROVAL EXPERIENCE).
        10.  Repeat with other ear as prescribed.
        11.  The duration of the effect should last 30 days. Cleaning the ear after dosing may affect product effectiveness.
CONTRAINDICATIONS:
Do not use in dogs with known tympanic membrane perforation (see PRECAUTIONS). CLARO® is contraindicated in 
dogs with known or suspected hypersensitivity to florfenicol, terbinafine hydrochloride, or mometasone furoate.
WARNINGS:
Human Warnings:  CLARO® may cause eye injury and irritation (see PRECAUTIONS, POST APPROVAL 
EXPERIENCE). If contact with eyes occurs, flush copiously with water for at least 15 minutes. If irritation persists, 
contact a physician. Humans with known hypersensitivity to any of the active ingredients in CLARO® should not 
handle this product.
PRECAUTIONS:
For use in dogs only. Do not use in cats (see POST APPROVAL EXPERIENCE). 
Wear eye protection when administering CLARO® and restrain the dog to minimize post application head 
shaking. Reducing the potential for splatter of product will help prevent accidental eye exposure in people and dogs 
and help to prevent ocular injury (see DOSAGE AND ADMINISTRATION, Human Warnings, POST APPROVAL 
EXPERIENCE).
Proper patient selection is important when considering the benefits and risks of using CLARO®. The integrity of the 
tympanic membrane should be confirmed before administering the product. CLARO® has been associated with 
rupture of the tympanic membrane. Reevaluate the dog if hearing loss or signs of vestibular dysfunction are observed 
during treatment. Signs of internal ear disease such as head tilt, vestibular signs, ataxia, nystagmus, facial paralysis, 
and keratoconjunctivitis sicca have been reported (see POST APPROVAL EXPERIENCE) with the use of CLARO®.
Do not administer orally.
Use of topical otic corticosteroids has been associated with adrenocortical suppression and iatrogenic 
hyperadrenocorticism in dogs (see ANIMAL SAFETY).
Use with caution in dogs with impaired hepatic function (see ANIMAL SAFETY). 
The safe use of CLARO® in dogs used for breeding purposes, during pregnancy, or in lactating bitches, has not been 
evaluated.
ADVERSE REACTIONS:
In a field study conducted in the United States (see EFFECTIVENESS), there were no directly attributable adverse 
reactions in 146 dogs administered CLARO®. POST APPROVAL EXPERIENCE (2019): The following adverse events 
are based on post-approval adverse drug experience reporting for CLARO®. Not all adverse events are reported to 
FDA/CVM. It is not always possible to reliably estimate the adverse event frequency or establish a causal relationship 
to product exposure using these data. 
In humans, accidental exposure leading to corneal ulcers and other ocular injuries such as eye irritation and redness 
have been reported. Exposure occurred when the dog shook its head after application of CLARO®. Skin irritation has 
also been reported. In dogs, the adverse events reported are presented below in decreasing order of reporting 
frequency: Ear discharge, head shaking, ataxia, internal ear disorder (head tilt and vestibular), deafness, emesis, 
nystagmus, pinnal irritation and ear pain, keratoconjunctivitis sicca, vocalization, corneal ulcer, cranial nerve disorder 
(facial paralysis), tympanic membrane rupture. 
CLARO® is not approved for use in cats. The adverse events reported following extra-label use in cats are presented 
below in decreasing order of reporting frequency: Ataxia, anorexia, internal ear disorder (head tilt and vestibular), 
Horner’s syndrome (third eyelid prolapse and miosis), nystagmus, lethargy, anisocoria, head shake, emesis, tympanic 
rupture, and deafness.
To report suspected adverse drug events and/or obtain a copy of the Safety Data Sheet (SDS) or for technical 
assistance, contact Elanco at 1-800-422- 9874.
For additional information about adverse drug experience reporting for animal drugs, contact FDA at  
1-888-FDA-VETS or online at http://www.fda.gov/reportanimalae.
Information for Dog Owners:
Owners should be aware that adverse reactions may occur following administration of CLARO® and should be 
instructed to observe the dog for signs such as ear pain and irritation, vomiting, head shaking, head tilt, 
incoordination, eye pain and ocular discharge (see POST APPROVAL EXPERIENCE).  Owners should be advised to 
contact their veterinarian if any of the above signs are observed. Owners should also be informed that splatter may 
occur if the dog shakes its head following administration of CLARO® which may lead to ocular exposure. Eye injuries, 
including corneal ulcers, have been reported in humans and dogs associated with head shaking and splatter following 
administration. Owners should be careful to avoid ocular exposure (see PRECAUTIONS, POST APPROVAL 
EXPERIENCE)

Manufactured for
 Elanco US Inc
Shawnee, KS 66216
Made in Germany 
CLARO, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates.
©2022 Elanco or its affiliates.
Approved by FDA under NADA # 141-440 87227014 TRD BSV 04/22

CLARO®

(florfenicol, terbinafine,
mometasone furoate)
Otic Solution for use in dogs only
Do Not Use in Cats. 
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WIN THE FIGHT AGAINST 
 OTITIS EXTERNA
Save your clients from the stress   
of OE treatment

Proven Efficacy
Effective against your most common cases of OE1 

One-Dose Convenience 
Provides a full course of therapy

Administered by You
Eliminates concerns of missed  
 or incorrectly applied doses

Claro® is indicated for the treatment of otitis externa in dogs associated with susceptible strains of yeast (Malassezia pachydermatis) 
and bacteria (Staphylococcus pseudintermedius).
CAUTION: Federal (U.S.A.) law restricts this drug to use by or on the order of a licensed veterinarian. PRECAUTIONS: For use in dogs 
only. Do not use in cats. (See POST-APPROVAL EXPERIENCE.) CLARO® has been associated with rupture of the tympanic membrane. Reevaluate 
the dog if hearing loss or signs of vestibular dysfunction are observed during treatment. Signs of internal ear disease such as head tilt, vestibular signs, 
ataxia, nystagmus, facial paralysis, and keratoconjunctivitis sicca have been reported (see POST-APPROVAL EXPERIENCE) with the use of CLARO®. 
Wear eye protection when administering CLARO®. (See Human Warnings, PRECAUTIONS, POST-APPROVAL EXPERIENCE.)
1Angus JC. Otic cytology in health and disease. VCSA. 2004;34:411-24.
2Elanco Animal Health. Sales data on file. 
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Choose Claro®, the trusted market leader in OE treatment.²
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FROM PAGE TO PATIENT h CONTINUED FROM PAGE 48Brief Summary: Dogs – This information is not comprehensive. Before using PROZINC, 
please consult the product insert, a summary of which follows. The product insert may 
be obtained from your veterinarian or by visiting www.prozinc.us.

ProZinc®
(protamine zinc recombinant human insulin)

40 IU/mL

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

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

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

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

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

Warnings: 

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

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

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

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

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

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

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

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

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

Clinical signs of hypoglycemia varied and included seizure, collapse, ataxia, staggering, trembling, 
twitching, shaking, disorientation, lethargy, weakness, and vocalization.

Information for Dog Owners: PROZINC, like other insulin products, is not free from adverse 
reactions. Owners should be advised of the potential for adverse reactions and be informed of the 
associated clinical signs. 

The most common adverse reaction observed is hypoglycemia. Signs may include weakness, 
depression, behavioral changes, muscle twitching, and anxiety. In severe cases of hypoglycemia, 
seizures and coma can occur. Hypoglycemia can be fatal if an affected dog does not receive  
prompt treatment. 

Appropriate veterinary monitoring of blood glucose, adjustment of insulin dose and regimen as 
needed, and stabilization of diet and activity help minimize the risk of hypoglycemic episodes. 
The attending veterinarian should evaluate other adverse reactions on a case-by-case basis to 
determine if an adjustment in therapy is appropriate, or if alternative therapy should be considered.

Effectiveness: A total of 276 client-owned dogs were enrolled in an 84-day field study followed by a 
98-day extended-use phase with 276 dogs receiving PROZINC. The dogs included various purebred 
and mixed breed dogs ranging in age from 2 to 16 years and in weight from 3.3 to 123 pounds. 

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

Approved by FDA under NADA # 141-297

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

PROZINC® is a registered trademark of Boehringer Ingelheim Animal Health USA Inc.  
© 2019 Boehringer Ingelheim Animal Health USA Inc. All rights reserved. US-PET-0644-2021
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Once-Weekly Insulin 
Therapy in Dogs
Andrew Bugbee, DVM, DACVIM (SAIM)
University of Georgia

In the literature
Hulsebosch SE, Pires J, Bannasch MJ, et al. Ultra-long-acting 
recombinant insulin for the treatment of diabetes mellitus 
in dogs. J Vet Intern Med. 2022;36(4):1211-1219. doi:10.1111/
jvim.16449

FROM THE PAGE …

Canine diabetes mellitus is traditionally managed with twice-daily insulin injec-
tions, but an intensive daily treatment schedule can negatively impact pet owner 
quality of life and perceived well-being of their pet. 

This study* of 5 client-owned dogs evaluated once-weekly administration of a 
novel ultra-long-acting (ULA) insulin as an alternative to twice-daily insulin. All 
dogs were previously diagnosed with diabetes, had been treated with twice-daily 
insulin therapy for ≥2 months, and demonstrated moderate to good glycemic con-
trol. After enrollment in the study, dogs were maintained on a twice-daily insulin 
protocol and monitored with an implantable flash glucose monitoring system for 
10 to 14 days. On day 0, dogs were transitioned to once-weekly ULA insulin, and the 
flash glucose monitoring system was continued. Weekly evaluation continued for 8 
weeks and included full physical examination and measurement of serum drug 
concentration and antidrug antibody levels; ULA insulin was adjusted as needed 
based on glycemic monitoring, body weight, and clinical signs. 

ULA insulin therapy maintained a similar level of glycemic and clinical control as 
compared with twice-daily insulin protocols. Serum ULA insulin concentrations 
associated with good glycemic control were achieved in all dogs following the 
second injection, with peak levels reached in week 3. Occurrence of hypoglycemia 
was not significantly different between baseline and study exit, with biochemical 
hypoglycemia (<70 mg/dL) occurring in 4.2% of all glucose readings, and a single 
episode of potential clinical hypoglycemia observed by an owner during the ULA 
insulin treatment phase.

By week 6, one dog developed antidrug anti-
bodies to ULA insulin and required twice-daily 
insulin during the final week to achieve glyce-
mic control. The dog remained responsive to 
prestudy twice-daily insulin, but an attempt to 
restart ULA insulin after a 2-week washout 
period yielded no response, suggesting contin-
ued presence of antidrug antibodies. In addi-
tion, one dog had an incomplete response to 
ULA insulin therapy after 8 weeks and required 
intermittent administration of a porcine zinc 
(lente) insulin with meals.

Once-weekly (ie, ULA) insulin protocols offer a 
less rigorous treatment schedule for dogs with 
diabetes mellitus, but other factors—including 
treatment costs, effective monitoring of long-
term therapy, and frequency of potential 
adverse effects (eg, treatment failure) in a 
larger population—should be evaluated. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   A novel once-weekly insulin therapy 
maintained a similar level of diabetic 
control as compared with traditional 
twice-daily insulin injections in a small 
population of dogs. Efficacy of the novel 
insulin as a first-line therapy in uncon-
trolled diabetic dogs is unknown and 
was not evaluated.

2   Hypoglycemia was uncommon during 
the study period; however, some dogs 
managed with ULA insulin may require 
intermittent supplemental conven-
tional insulin therapy to control post-
prandial hyperglycemia. ULA insulin 
alone may not be adequate for all dogs 
to achieve good glycemic control.

3   The once-weekly insulin was designed to 
be nonimmunogenic, but 1 out of 5 dogs 
formed antidrug antibodies and requir- 
ed supplemental twice-daily insulin in 
the final week of the study, warranting 
evaluation in a larger population of dogs.

FROM PAGE TO PATIENT h CONTINUED FROM PAGE 48
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*This study was funded by Akston Biosciences.
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IMPORTANT SAFETY INFORMATION: PROZINC® (protamine zinc recombinant human insulin) is for use in dogs and cats only. 
Keep out of the reach of children. Owners should be advised to observe for signs of hypoglycemia (low blood sugar). Signs may 
include weakness, depression, behavioral changes, muscle twitching, and anxiety. In severe cases of hypoglycemia, seizures and 
coma can occur. Hypoglycemia can be fatal if an affected animal does not receive prompt treatment. PROZINC should not be 
used during episodes of hypoglycemia (low blood sugar). Appropriate veterinary monitoring of blood glucose, adjustment of 
insulin dose and regimen as needed, and stabilization of diet and activity help minimize the risk of hypoglycemic episodes. The 
attending veterinarian should evaluate other adverse reactions on a case-by-case basis to determine if an adjustment in therapy 
is appropriate, or if alternative therapy should be considered. The safety and effectiveness of PROZINC in puppies, kittens, or 
breeding, pregnant, and lactating animals has not been evaluated. For more information, see full prescribing information.
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1. PROZINC® (protamine zinc recombinant human insulin) [Freedom of Information Supplement; NADA 141-297]. St. Joseph, MO: Boehringer Ingelheim Vetmedica, Inc.; 2019. 
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All Insulins Are Not Created Equal
PROZINC® (protamine zinc recombinant human insulin) treatment 

for diabetes mellitus is the only FDA-approved animal insulin made 

with recombinant technology. It has been scientifically formulated to 

support optimal glycemic control and extended duration of action. 

To learn more, contact your Boehringer Ingelheim Sales Representative. 

PROZINC® is a registered trademark of Boehringer Ingelheim Animal Health USA Inc. 
©2021 Boehringer Ingelheim Animal Health USA Inc., Duluth, GA. All rights reserved. US-PET-0660-2021
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Meet Jenny
Jenny is a 9-year-old mixed-breed dog who was diagnosed 
with diabetes mellitus (DM) based on the clinical signs of 
polyuria/polydipsia and laboratory fi ndings of hyperglycemia 
and glucosuria. She weighs 22 lbs and was started on 5 units 
neutral protamine hagedorn (NOVOLIN® N) insulin twice 
per day.

Her clinical signs improved but did not resolve, and her 
owners found that they were having di�  culty administering 
insulin twice per day due to new work schedules. 
Additionally, Jenny was di�  cult to feed in the evening, 
and her owners were worried about hypoglycemia with 
twice-daily insulin injections.

Understandably, Jenny’s owners were frustrated about 
their inability to treat her appropriately and that her clinical 
signs had not completely improved. They questioned 
whether they could properly care for her and were 
considering euthanasia. They are not alone.

Finding the Right Therapy
Insulin replacement is the defi nitive therapy for DM in dogs. 
Stable dogs may be started on intermediate-long-acting 
insulins that generally require subcutaneous administration.

There are many types of insulins on the market that di� er 
by the pharmacologic mechanism by which they are made 
into a repository form. The most commonly used insulins 
in dogs in the US are porcine lente (VETSULIN®) and NPH 
(NOVOLIN® N, HUMULIN® N), that are optimally given 
twice per day.2

Human recombinant protamine zinc insulin was licensed 
for use in dogs in 2019. 

In a fi eld trial of over 220 dogs, PROZINC® (protamine 
zinc recombinant human insulin) was shown to be 
e� ective in 60% of dogs treated once per day.3

Newly diagnosed dogs were given PROZINC at 0.7 U/kg 
once daily. If transitioned from twice-daily insulin, the dose 
is 25% less than the 24-hour dose given once daily. Final 
PROZINC insulin doses are 1.4 U/kg once daily or divided 
and given twice daily. Dogs are optimally fed twice daily, 
even when getting PROZINC once daily, although they 
can be fed once daily to align with the owner’s schedule. 
Owners should be cautioned to keep the daily calories 
controlled to prevent weight gain that may result in 
insulin resistance.

Treating Jenny
Jenny was started on PROZINC insulin at 7.5 units once 
per day. She was fed once per day and continued to graze 
on the food throughout the day. Her insulin dose was 
gradually raised to 10 units once per day, and that provided 
good clinical control. 

Her owners were delighted that her insulin regimen could 
fi t into their schedule and that they did not have to be 
overly concerned about hypoglycemia.

IMPORTANT SAFETY INFORMATION: PROZINC is for use in dogs and cats only. Keep out of the reach of children. Owners should be advised to observe 
for signs of hypoglycemia (low blood sugar). Signs may include weakness, depression, behavioral changes, muscle twitching, and anxiety. In severe cases
of hypoglycemia, seizures and coma can occur. Hypoglycemia can be fatal if an affected animal does not receive prompt treatment. PROZINC should not 
be used during episodes of hypoglycemia (low blood sugar). Appropriate veterinary monitoring of blood glucose, adjustment of insulin dose and regimen 
as needed, and stabilization of diet and activity help minimize the risk of hypoglycemic episodes. The attending veterinarian should evaluate other adverse
reactions on a case-by-case basis to determine if an adjustment in therapy is appropriate, or if alternative therapy should be considered. The safety and 
effectiveness of PROZINC in puppies, kittens, or breeding, pregnant, and lactating animals has not been evaluated. For more information, refer to the 
PROZINC for Cats and Dogs Brief Summary or visit prozinc.us for full prescribing information.
1. Niessen, SJM, Hazuchova K, Powney SL, et al. The big pet diabetes survey: perceived frequency and triggers for euthanasia. Vet Sci 2017;4(2);27. 2. Behrend E, Holford A, Lathan P, Rucinsky R, Schulman 
R. 2018 AAHA diabetes management guidelines for dogs and cats. J Am Anim Hosp Assoc. 2018;54(1):1-21.  3. Ward CR, Christiansen K, Li J, Bryson WL, Jerrentrup KA, Kroh C. Field ef� cacy and safety of 
protamine zinc recombinant human insulin in 276 dogs with diabetes mellitus. Domest Anim Endocrinol. 2021;75: 106575.

PROZINC® is a registered trademark of Boehringer Ingelheim Animal Health USA Inc. All other trademarks are the property of their respective owner. ©2022 Boehringer Ingelheim 
Animal Health USA Inc., Duluth, GA. All rights reserved. US-PET-0344-2022

Successful 
Insulin Therapy 
in Dogs
Sponsored by Boehringer Ingelheim

In a recent worldwide study, 10% of dogs 
diagnosed with diabetes mellitus were 
euthanized at or within the fi rst year 
after diagnosis.1

The impact on owner lifestyle was cited 
as a reason for euthanasia in 32% of 
cases. Factors such as price or frequency 
of administration may be of paramount 
importance when choosing successful 
insulin therapy for a dog and its owner.

Cynthia R. Ward, VMD, PhD, DACVIM
University of Georgia, College of Veterinary Medicine
Athens, Georgia
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Intrathoracic 
Wooden Skewers 
Migrating from the 
Stomach & Duodenum 
in Dogs
Travis Lanaux, DVM, DACVECC
University of Florida

In the literature
Garcia-Pertierra S, Das S, Burton C, et al. Surgical manage-
ment of intrathoracic wooden skewers migrating from 
the stomach and duodenum in dogs: 11 cases (2014-2020). 
J Small Anim Pract. 2022;63(5):403-411. doi:10.1111/jsap.13474 

FROM THE PAGE …

When ingested, wooden skewers (eg, toothpicks, kebab sticks) can migrate 
from the GI tract to other parts of the body, creating diagnostic and therapeutic 
challenges and possibly leading to severe or life-threatening complications. 

This retrospective study reviewed clinical presentation, management, and out-
come of 11 dogs in which ingested wooden skewers migrated from the cranial GI 
tract to the thorax. Clinical signs included anorexia/hyporexia, vomiting/regur-
gitation, lethargy, pyrexia, and gait abnormalities/lameness. Median time from 
development of clinical signs to referral presentation was 14 days (range, 2-112 
days). 

The most common hematologic and serum chemistry abnormalities were neutro-
philia with a left shift, thrombocytopenia, mild ALP elevation, and mild hypoalbu-
minemia. CT was more sensitive than other imaging modalities (ie, radiography, 
ultrasonography, MRI) for detecting skewers in the thorax, allowing for definitive 

diagnosis in all dogs that underwent CT. The 
stomach was the most common site of migra-
tion; only one dog had a skewer that origi-
nated from the duodenum. 

The authors recommend laparotomy with 
diaphragmotomy as the initial surgical 
approach unless the skewer is in the cranial 
thorax, in which case a median sternotomy or 
lateral thoracotomy is preferred. 

Although these were complex cases managed 
at referral clinics, overall short- and long-
term prognoses were good.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Dogs with intrathoracic wooden skew-
ers migrating from the cranial GI tract 
can have diverse clinical signs with 
widely variable duration.

2   CT is the preferred imaging modality  
for detecting migrating wooden skewer 
foreign bodies in the thorax.

3   Surgical management of intrathoracic 
wooden skewers migrating from the 
cranial abdomen typically results in a 
good prognosis.

Suggested Reading
Hunt GB, Worth A, Marchevsky A. Migration of wooden 

skewer foreign bodies from the gastrointestinal tract 
in eight dogs. J Small Anim Pract. 2004;45(7):362-367. 
doi:10.1111/j.1748-5827.2004.tb00249.x

Lamb CR, Pope EH, Lee KCL. Results of computed 
tomography in dogs with suspected wooden foreign 
bodies. Vet Radiol Ultrasound. 2017;58(2):144-150. 
doi:10.1111/vru.12457
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Research Note: 
Respiratory & GI Disease in 
Brachycephalic Dog Breeds

Dogs with brachycephalic obstructive airway syndrome, particularly French bulldogs, have a high incidence 
of GI disease. This study analyzed records of 750 French bulldogs (n = 260), pugs (n = 252), and bulldogs (n = 
238) to determine the incidence of respiratory and GI disease among brachycephalic breeds. French bulldogs 
had a higher incidence of esophageal, gastric, and intestinal disease compared with pugs and bulldogs, and 
pugs had the highest incidence of respiratory tract and miscellaneous (ie, exercise intolerance, syncope) 
diseases. These results demonstrate significant breed-specific differences in the incidence of respiratory and 
GI disease among brachycephalic dogs. n

Source
Petchell WHR, Noble P-JM, Broome HAO, Burrow R. Incidence of alimentary and respiratory disease in brachycephalic dogs presenting to 
primary care veterinary practices participating in the SAVSNET project. Vet Rec. 2022;191(7):e1685. doi:10.1002/vetr.1685
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Controls Pain to Help  
Post-Op Return to Function Single-Dose Administration

Long-Acting Local Anesthetic

Canine CCL** and feline onychectomy patients can  
recover comfortably even after going home. 

Recovery care  
begins with Nocita™

U P  T O  7 2 - H O U R  A N A L G E S I A

FDA-Approved

Indications 
For single-dose infiltration into the surgical site to provide local postoperative analgesia for cranial cruciate ligament surgery 
in dogs. For use as a peripheral nerve block to provide regional postoperative analgesia following onychectomy in cats. 

Important Safety Information
NOCITA is for use in dogs and cats only. Do not administer concurrently with bupivacaine HCl, lidocaine or other amide local 
anesthetics. The safe use of NOCITA in dogs and cats with cardiac disease or with hepatic or renal impairment has not been 
evaluated. The safe use in dogs or cats younger than 5 months of age, that are pregnant, lactating, or intended for breeding 
has not been evaluated. The most common adverse reactions in dogs were discharge from incision, incisional inflammation 
and vomiting. The most common adverse reactions in cats were elevated body temperature and infection or chewing/licking 
at the surgical site. Please see accompanying brief summary for product safety information.

*  In a field trial, Nocita reduced the need for post-op rescue pain treatment with opioids
**Cranial cruciate ligament   
Nocita, Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. 
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A MODERN WAY TO LOOK AT RECOVERY CARE.
See the benefits of addressing acute surgical pain with a long-acting local anesthetic.

Maintaining a pet’s longevity and quality of life can 
sometimes require surgical intervention. All surgeries result 
in some degree of tissue trauma and associated pain.1

While pain can be controlled in the clinic, there is a need to 
provide analgesia for pain relief through the critical 72-hour 
postoperative period, especially once patients return 
home, which is typically within 24 to 48 hours after surgery.

Beyond the ethical obligation to minimize pain and 
suffering, unmanaged pain delays healing and return 
to function and can lead to chronic, maladaptive pain.1 
Additionally, effective pain management creates a better 
client experience.

Raising the standard of care with  
long-acting analgesia.
NOCITA™ (bupivacaine liposome injectable suspension) 
is the only long-acting, local anesthetic that controls 
post-op pain with one dose for up to 72 hours so 
that pain and dysphoria don’t have to be part of the 
postoperative experience.*

• Extended duration of action assists in preventing 
analgesic gaps in the critical first 72 hours

• Offers a long acting non-narcotic alternative to 
traditional post-op pain management

• Controls pain to help post-op return to function

What makes NOCITA™ different?
The extended-release bupivacaine technology used 
in NOCITA™ consists of multivesicular liposomes 
composed of hundreds of thousands of chambers 
encapsulating aqueous bupivacaine. The liposomes are 
microscopic structures designed such that bupivacaine 
is gradually released from vesicles over a period of time.

• Liposomes do not diffuse readily from where they 
are deposited.

• Bupivacaine diffuses locally into surrounding  
tissues as it is gradually released from individual 
liposome vesicles. 

Recovery care begins with NOCITA.™
Now you can effectively control your canine CCL** and 
feline onychectomy patients’ postoperative pain with 
the only FDA-approved long-acting local anesthetic that 
helps them recover comfortably even after going home.

Local anesthetics (LAs) are one of the most effective 
means of preventing transduction and transmission of 
pain signals,2 in part, because LAs are the only class of 
drug can render complete analgesia1.

Previous formulations LAs have some limitations, 
primarily their relatively short duration of action  
(less than eight hours).

*  In a field trial, Nocita reduced the need for post-op rescue pain treatment with opioids. 
**Cranial cruciate ligament.  
1Epstein ME, Rodan I, Griffenhagen G, et al. 2015 AAHA/AAFP pain management guidelines for dogs and cats. J Am Anim Hosp Assoc. 2015;51:67-84.
2Lascelles BD, Kirkby Shaw K. An extended release local anesthetic: potential for future use in veterinary surgical patients? Vet. Med. Sci. 2016;2(4):229-38.
Nocita and Elanco are trademarks of Elanco or its affiliates. ©2021 Elanco or its affiliates. PM-US-21-1909

“ The task force supports the International 
Veterinary Academy of Pain Management 
position that, because of their safety and 
significant benefit, local anesthetics should 
be utilized, insofar as possible, with every 
surgical procedure.” 

— American Animal Hospital Association 

Indications For single-dose infiltration into the surgical site to provide local postoperative analgesia for cranial 
cruciate ligament surgery in dogs. For use as a peripheral nerve block to provide regional postoperative analgesia 
following onychectomy in cats. 
Important Safety Information NOCITA is for use in dogs and cats only. Do not administer concurrently with 
bupivacaine HCl, lidocaine or other amide local anesthetics. The safe use of NOCITA in dogs and cats with cardiac 
disease or with hepatic or renal impairment has not been evaluated. The safe use in dogs or cats younger than 5 
months of age, that are pregnant, lactating, or intended for breeding has not been evaluated. The most common 
adverse reactions in dogs were discharge from incision, incisional inflammation and vomiting. The most common 
adverse reactions in cats were elevated body temperature and infection or chewing/licking at the surgical site.  
Please see accompanying brief summary for product safety information.

The role of local anesthetics in 
perioperative pain control.

Contact your Elanco representative or call 1-800-633-3796 to learn more.
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NOCITA®

(bupivacaine liposome injectable suspension)
13.3 mg/mL
For local infiltration injection in dogs only
For use as a peripheral nerve block in cats only 
Local anesthetic 
Single use vial 

Caution:
Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Before using this product, please consult the Product Insert, a summary of which follows:
DOG Indication:
For single-dose infiltration into the surgical site to provide local postoperative analgesia for cranial cruciate 
ligament surgery in dogs.
CAT Indication:
For use as a peripheral nerve block to provide regional postoperative analgesia following onychectomy in cats.
DOG Dosage and Administration:
NOCITA is for single dose administration only. A dose of 5.3 mg/kg (0.4 mL/kg) is administered by infiltration 
injection into the tissue layers at the time of incisional closure for dogs. A single dose administered during 
surgical closure may provide up to 72 hours of pain control.
CAT Dosage and Administration:
NOCITA is for administration only once prior to surgery. Administer 5.3 mg/kg per forelimb (0.4 mL/kg per 
forelimb, for a total dose of 10.6 mg/kg/cat) as a 4-point nerve block prior to onychectomy. Administration 
prior to surgery may provide up to 72 hours of pain control.
Contraindications:
Do not administer by intravenous or intra-arterial injection. If accidental intravascular administration 
occurs, monitor for cardiovascular (dysrhythmias, hypotension, hypertension) and neurologic (tremors, 
ataxia, seizures) adverse reactions. Do not use for intra-articular injection. In humans, local anesthetics 
administered into a joint may cause chondrolysis.
Warnings:
Not for use in humans. Keep out of reach of children. NOCITA is an amide local anesthetic. In case of 
accidental injection or accidental topical exposure, contact a physician and seek medical attention 
immediately. Wear gloves when handling vials to prevent accidental topical exposure.
Precautions:
Do not administer concurrently with bupivacaine HCl, lidocaine or other amide local anesthetics. A safe 
interval from time of bupivacaine HCl, lidocaine or other amide local anesthetic administration to time of 
NOCITA administration has not been determined. The toxic effects of these drugs are additive and their 
administration should be used with caution including monitoring for neurologic and cardiovascular effects 
related to toxicity. 
The safe use of NOCITA in dogs or cats with cardiac disease has not been evaluated. 
The safe use of NOCITA in dogs or cats with hepatic or renal impairment has not been evaluated. NOCITA is 
metabolized by the liver and excreted by the kidneys.
The ability of NOCITA to achieve effective anesthesia has not been studied. Therefore, NOCITA is not 
indicated for pre-incisional or pre-procedural loco-regional anesthetic techniques that require deep and 
complete sensory block in the area of administration.
The safe use of NOCITA in dogs for surgical procedures other than cranial cruciate ligament surgery has not 
been evaluated.
The safe use of NOCITA in cats for surgical procedures other than onychectomy has not been evaluated.
The safe use of NOCITA has not been evaluated in dogs or cats younger than 5 months old. 
The safe use of NOCITA has not been evaluated in dogs or cats that are pregnant, lactating or intended for 
breeding.
DOG Adverse Reactions:
Field safety was evaluated in 123 NOCITA treated dogs. The most common adverse reactions were 
discharge from incision (3.3%), incisional inflammation (2.4%), and vomiting (2.4%).
CAT Adverse Reactions:
Field safety was evaluated in 120 NOCITA treated cats. The most common adverse reactions were elevated body 
temperature (6.7%), surgical site infection (3.3%), and chewing/licking of the surgical site (2.5%).
Storage Conditions:
Unopened vials should be stored refrigerated between 36° F to 46° F (2° C to 8° C) 
NOCITA may be held at a controlled room temperature of 68° F to 77° F (20° C to 25° C) for up to 30 days in 
sealed, intact (unopened) vials. Do not re-refrigerate. Do Not Freeze.
How Supplied:
13.3 mg/mL bupivacaine liposome injectable suspension in 10 mL or 20 mL single use vial. 10 mL supplied 
in 4-vial carton. 20 mL supplied in a single vial carton and 4-vial carton.
NADA 141-461, Approved by the FDA
US Patent: 8,182,835; 8,834,921; 9,205,052

Manufactured for: Aratana Therapeutics, Inc., Leawood, KS 66211
Additional Information is available at www.aratana.com or by calling Aratana Therapeutics at 1-844-272-8262. 
NOCITA is a registered trademark of Aratana Therapeutics, Inc. © Aratana Therapeutics, Inc.
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Elevated ALT
Marie Chartier, DVM, DACVIM 
Blue Pearl Pet Hospital
Charlestown, Massachusetts 

DIFFERENTIAL DIAGNOSIS h INTERNAL MEDICINE  h PEER REVIEWED

h Hepatocyte damage
  •  Hypoxia (eg, anemia, cardiopulmonary disease, 

thromboembolic disease, seizures, ischemic 
myopathy [cats])

  • Portosystemic shunt
  • Portal vein hypoplasia 
  • Hepatic lipidosis (cats)
  • Diabetes mellitus
  • Hyperthyroidism
  •  Hyperadrenocorticism (usually only mild to moderate 

elevation, less common than ALP elevation) 
  • Neoplasia
  •  Inflammatory (eg, copper storage disease, chronic 

hepatitis)
  •  Infectious (eg, leptospirosis, bacterial 

cholangiohepatitis, FIP, histoplasmosis, canine 
infectious hepatitis [adenovirus type 1])

Following are differential diagnoses for patients presented with elevated ALT.

  •  Drugs (eg, acetaminophen, azathioprine, carprofen, 
tetracyclines, methimazole, sulfa-/trimethoprim, 
amiodarone, chronic phenobarbital administration) 

  •  Toxicity (eg, blue-green algae, Amanita spp 
mushrooms, aflatoxin, xylitol, sago palm, azole 
antifungals) 

  •  Reactive hepatopathy (eg, enteritis, chronic 
enteropathy) 

  • Pancreatitis
  • Trauma 
  • Muscular dystrophy (dogs) 
h Induction (independent from toxicity) 
  • Phenobarbital 
  • Glucocorticoids
h Other
  • Liver lobe torsion n
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TOP 5 CAUSES OF ERYTHROCYTOSIS 
IN DOGS & CATS 

1. Dehydration & Splenic Contraction (Relative Erythrocytosis) 

2. Hypoxemia (Secondary Appropriate Absolute 
Erythrocytosis)

3. Erythropoietin-Secreting Neoplasms (Secondary 
Inappropriate Absolute Erythrocytosis)

4. Endocrinopathy-Associated Erythrocytosis (Secondary 
Absolute Erythrocytosis)

5. Myeloproliferative Neoplasia (ie, Polycythemia Vera; 
Primary Absolute Erythrocytosis) 

Erythrocytosis (ie, polycythemia) is an increase 
in erythrocytes in the peripheral blood; is char-
acterized by increased hematocrit, hemoglobin, 
and RBC concentration; and can be relative or 
absolute (Figure, next page).1 

Top 5 Causes of 
Erythrocytosis in 
Dogs & Cats    
Elizabeth Flaherty, DVM
Companion Care Vets
Redhill, Surry, United Kingdom

Lisa M. Pohlman, DVM, MS, DACVP
Kansas State University

Relative erythrocytosis is an increased hematocrit not 
caused by an increase in total body RBC mass.1 Exam-
ples include hemoconcentration secondary to dehydra-
tion and redistribution caused by epinephrine-induced 
splenic contraction.2,3

Absolute erythrocytosis is caused by an absolute 
increase in total body RBC mass and can be primary 
or secondary.1,4 Primary absolute erythrocytosis is 
present when there is increased RBC proliferation in 
the absence of increased erythropoietin and is most 
indicative of a neoplastic myeloproliferative condition 
(ie, polycythemia vera) in veterinary patients.4 Second-
ary absolute erythrocytosis results from increased con-
centrations of erythropoietin that stimulate erythroid 
hyperplasia in bone marrow and increase RBC produc-
tion and can be appropriate, inappropriate, or endocr-
inopathy-associated.1,2,4-6 Secondary appropriate 
absolute erythrocytosis is induced by tissue hypoxia. 
Secondary inappropriate absolute erythrocytosis is due 
to uncontrolled erythropoietin secretion, not induced 
by tissue hypoxia.1,2,4,5 
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Clinical signs of erythrocytosis are secondary to 
hyperviscosity caused by increased RBC mass and 
depend on the degree and duration of hematocrit 
increase. Signs may include erythematous to cya-
notic mucous membranes, dark-colored blood, 
dilated episcleral vessels, increased capillary refill 
time, tachycardia, tachypnea, neurologic distur-
bances secondary to hypoxic injury from increased 
blood viscosity (eg, weakness, lethargy, ataxia, sei-
zures, blindness, behavior changes), vomiting, 
abdominal or lumbosacral pain, thrombosis, 
microvascular injury, polyuria, polydipsia, and 
bleeding (eg, melena, epistaxis, hematochezia, 
hematuria, hematemesis) as a result of decreased 
blood flow and consequential sludging of blood in 
small vessels that can lead to congestion, disten-
tion, and ultimately thrombosis, tissue hypoxia, 
and vessel rupture.6-11

TOP 5 h INTERNAL MEDICINE h PEER REVIEWED

Following are causes of erythrocytosis listed in 
order of most to least common, according to the 
authors. 

1 Dehydration & Splenic Contraction 
(Relative Erythrocytosis)
Dehydration
Dehydration causes hemoconcentration 

and decreased total intravascular fluid volume 
without decreased erythrocytes,7 resulting in an 
artifactual increase in hematocrit due to hemocon-
centration.1 

Clinical evidence of dehydration during physical 
examination can help identify erythrocytosis due 
to dehydration. Uncomplicated cases may have 
concurrent prerenal azotemia with urine specific 
gravity that indicates urine is concentrated and 
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d  FIGURE Approach to classifying erythrocytosis1,6 
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there is increased serum total protein.7 Sodium 
and chloride may also be increased, depending on 
the tonicity of the fluid lost.1 

Erythrocytosis due to dehydration can be treated 
with fluids to correct the volume deficit. Type and 
route of fluid administration should be based on 
the degree of dehydration, the underlying condi-
tion causing dehydration, and other metabolic 
abnormalities.4 

Splenic Contraction
Pain, fear, and exercise cause epinephrine release, 
resulting in contraction of splenic smooth muscle 
and release of erythrocyte-rich splenic blood into 
the peripheral circulation.1 Peripheral blood (nor-
mal hematocrit, ≈35%-50%, depending on species) 
mixes with high-hematocrit splenic blood (hemato-
crit, 70%-80%) to cause erythrocytosis.1 Splenic 
contraction is a normal, short-term, physiologic 
response to epinephrine that abates when the stim-
ulus is removed and the patient is calm. Erythrocy-
tosis due to splenic contraction is most common in 
dogs because dogs have a muscular spleen; how-
ever, in experimental conditions, cats showed a 
25% increase in hematocrit from splenic contrac-
tion.1 Unlike erythrocytosis due to hemoconcentra-
tion, serum total protein is in the reference interval 
in patients with splenic-contraction–induced eryth-
rocytosis.1,2,4 Other signs of catecholamine release 
(eg, excitement leukogram [ie, mature neutrophilia 
with concurrent lymphocytosis]) are possible.4

2 Hypoxemia (Secondary Appropriate 
Absolute Erythrocytosis)
Tissue hypoxia (eg, as a result of adjust-
ment to high altitude, chronic pulmonary 

disease, cardiac disease, hemoglobin disorders, 
cardiac shunts, venoarterial shunts) stimulates 
increased release of erythropoietin, which may  
lead to secondary appropriate absolute erythrocyto-
sis.1,4,7-9,12,13 This type of erythrocytosis is charac-
terized by erythrocytosis with chronic hypoxemia, 
which is most often induced by partial pressure of 
oxygen <60 mm Hg.4,7 
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3 Erythropoietin-Secreting Neoplasms 
(Secondary Inappropriate Absolute 
Erythrocytosis)
Secondary inappropriate absolute eryth-

rocytosis can occur due to increased production 
of erythrocytes induced by an erythropoietin- 
secreting neoplasm; this is an inappropriate 
response because erythropoietin production is 
increased in the absence of systemic hypoxia.4,7 
Most erythropoietin or erythropoietin-like 
substance-releasing tumors are renal in origin 
and may include primary renal lymphoma, renal 
sarcoma, nephroblastoma, renal cell carcinoma, 
fibrosarcoma, or adenocarcinoma.4,9,13-15 Erythro-
poietin may also be secreted by tumors of other tis-
sues, including nasal fibrosarcoma, hepatocellular 
carcinoma, schwannoma, and cecal leiomyosar-
coma.2,5,16 Renal tumors may lead to erythrocytosis 
via paraneoplastic processes that release erythro-
poietin or an erythropoietin-like substance from 
tumor cells or via damage to blood flow in the renal 
parenchymal microvasculature with subsequent 
erythropoietin release due to local hypoxia.4,7,9,14,15 

Renal tumors should be confirmed because other 
renal injuries, including pyelonephritis, can also 
lead to inappropriate secondary erythrocytosis.7 

Clinical signs of 
erythrocytosis 
are secondary to 
hyperviscosity caused 
by increased RBC 
mass and depend 
on the degree 
and duration of 
hematocrit increase.
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Erythrocytosis related to renal tumors is generally 
mild to moderate but has been reported as severe in 
some cases.13 Erythropoietin or an erythropoietin- 
like substance produced by these tumors can be 
confirmed with immunohistochemistry detection 
of erythropoietin mRNA in the tumor cells using 
reverse-transcriptase PCR.5,16 Treatment includes 
removal of the erythropoietin-secreting neoplasm 
and management of erythrocytosis using therapeu-
tic phlebotomy and fluid support with IV crystal-
loids.13 Myelosuppression with hydroxyurea may 
be recommended if erythrocytosis is severe enough 
to require phlebotomies more frequently than every 
4 weeks.13

4 Endocrinopathy-Associated 
Erythrocytosis (Secondary 
Absolute Erythrocytosis)
Hormones (eg, cortisol in dogs, thyroxine 

and growth hormone in cats) can directly or indi-
rectly stimulate erythropoiesis. It is important, 
however, to note that endocrinopathy-associated 
erythrocytosis is generally mild if present and 
alone is insufficient to result in clinical signs.6

5 Myeloproliferative Neoplasia 
(ie, Polycythemia Vera; Primary 
Absolute Erythrocytosis)
Polycythemia vera, the cause of primary 

absolute erythrocytosis, is a chronic myeloprolif-
erative disease characterized by an increase in 
hematocrit or packed cell volume >65%, no 

increase in erythropoietin concentration, normal 
blood volume, and normal arterial partial pres-
sure of oxygen.2,10,11 Polycythemia vera most com-
monly affects middle-aged to older dogs; no sex or 
breed predisposition has been reported.10 Patho-
genesis includes rapid production of an increased 
number of erythrocytes with normal to prolonged 
half-life in the blood. In some dogs, a mutant onco-
gene JAK2 sequence with 2 amino acid changes 
(ie, V617F, C618L) controls the autoregulation of 
kinase activity and leads to constitutively active 
kinase and an increase in erythrocyte production 
in the absence of erythropoietin.3,10,11 Treatment 
includes therapeutic phlebotomy and IV hydration 
with crystalloids to reduce blood viscosity, as well 
as myelosuppressants (most commonly, hydroxy-
urea) to lower hematocrit to a normal range.10,11 

Mean survival time is ≈5 months in dogs treated 
only with phlebotomies.10 Survival time can 
increase to between 8 and 33 months in dogs 
treated with hydroxyurea following reduced hema-
tocrit (ie, <60%) via phlebotomy and fluid replace-
ment.6,10 Initial administration of hydroxyurea in 
dogs should be 30 mg/kg PO once every 24 hours 

(or divided and given every 12 hours) for 1 to 2 
weeks, then every 48 hours and tapered to the low-
est effective frequency.6,10,17 Intervals longer than 
48 hours were found to be insufficient for manage-
ment of polycythemia vera in dogs in a report.10 
Adverse effects of hydroxyurea may include 
anorexia, vomiting, alopecia, sloughing of nails, 
and bone marrow hypoplasia. 

A similar administration schedule is reported in 
cats, with a suggested maintenance dosage of 22 
mg/kg PO every 48 hours.17 Cats given large doses 
of hydroxyurea are likely to develop methemoglo-
binemia and Heinz body hemolytic anemia in 
addition to adverse effects; lower doses should 
thus be considered, and patients should be moni-
tored carefully.6 n
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Erythrocytosis related to 
renal tumors is generally 
mild to moderate but has 
been reported as severe in 
some cases.13
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A 12-year-old spayed rottweiler crossbreed is presented for emergency evaluation following  sudden 
onset ataxia in all limbs. She is ambulatory without support but veers and stumbles to the right and 
occasionally falls to the right when walked on a leash. She also compulsively circles to the right when 
not on a leash in the examination room.

RED LIGHT, GREEN LIGHT h NEUROLOGY h PEER REVIEWED

tT4 = total thyroxine

Vestibular 
Dysfunction in a 
Geriatric Dog

Mark Troxel, DVM, DACVIM (Neurology)
Massachusetts Veterinary Referral Hospital
Woburn, Massachusetts 

On neurologic examination, she is quiet and alert but appears 
disoriented and has a mild head tilt to the right. Cranial nerve 
examination reveals a resting horizontal nystagmus with fast 
phase to the left. When placed on her back, there is a posi-
tional rotary nystagmus with fast phase to the left. The remain-
der of the cranial nerve examination is normal. General 
proprioception and hopping are normal in all limbs. Patellar 
reflexes are normal bilaterally, and withdrawal reflexes are 
normal in all limbs. There is no evidence of hyperesthesia.

Neurologic examination results suggest right peripheral ves-
tibular disorder. Differential diagnoses include idiopathic ves-
tibular disease (ie, old dog vestibular, geriatric dog vestibular), 
otitis interna, hypothyroidism, aural neoplasia (eg, squamous 

cell carcinoma, ceruminous gland adenocarcinoma), trauma, 
ototoxicity, and other less common disorders. 

CBC, serum chemistry profile, and total thyroxine (tT4) results 
are within normal limits. Otoscopic examination is attempted, 
but a large amount of hair in the horizontal ear canal obstructs 
visualization of the tympanic membrane. 

Presumptive diagnosis is idiopathic vestibular disease, as there 
is no history suggestive of otitis media/interna (eg, head shak-
ing, pawing/scratching ears or sides of face, rubbing side of head 
on objects), no recent use of ototoxic medications or topical 
cleaning agents, and no recent trauma.
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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?

Maropitant

Meclizine 

Ondansetron

Cephalexin 

Enrofloxacin 

Prednisone/Prednisolone 

Levothyroxine 

Meloxicam 

Butorphanol 

Diazepam/Midazolam 

Capromorelin 

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 YELLOW GREEN

RED = do not use YELLOW = proceed with caution GREEN =  safe
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Maropitant  CORRECT RESPONSE |  

Maropitant (1 mg/kg SC or IV over 1-2 minutes every 24 hours or 2-8 mg/kg PO every 24 hours) is FDA-approved 
for use as an antiemetic in dogs and cats and is indicated for prevention and treatment of acute vomiting in 
dogs and cats, as well as prevention of vomiting due to motion sickness in dogs and cats ≥4 months of age.1 
Although maropitant is often used to improve appetite and reduce nausea and vomiting in patients with ves-
tibular dysfunction, there is no peer-reviewed evidence to specifically support this treatment. Maropitant is a 
neurokinin receptor antagonist that acts in the CNS to inhibit the binding of substance P (ie, the primary neu-
rotransmitter involved in vomiting); peripheral and central causes of vomiting may therefore be suppressed.1

Maropitant is generally well tolerated. The most commonly reported adverse effects are pretravel vomiting 
and hypersalivation in patients given the higher motion sickness dose and pain or swelling at the injection 
site with subcutaneous administration.2,3 Other reported adverse effects include depression, lethargy, inap-
petence, diarrhea, anaphylaxis/anaphylactoid reactions, ataxia, and convulsions.2,3 

Use of maropitant in patients with vestibular dysfunction is extra-label.

Meclizine  CORRECT RESPONSE |  

Meclizine (anecdotal dosage, ≈4 mg/kg PO every 24 hours; practical dosage, 12.5-50 mg/dog every 24 hours) 
is an H1-receptor blocker antihistamine with antiemetic and sedative properties frequently used extra-label 
to treat vestibular dysfunction and motion sickness; no FDA-approved veterinary products are available.4 
Common adverse effects are sedation and anticholinergic effects (eg, dry eyes, dry mucous membranes, 
tachycardia). Paradoxical CNS stimulation has been reported.4 Nighttime administration is usually better 
accepted by owners.

Although meclizine is frequently recommended for treatment of vestibular dysfunction, there are no peer- 
reviewed studies that specifically examine use of meclizine in these patients. Meclizine typically has less 
sedative effect than other antihistamines (eg, diphenhydramine). 

Ondansetron  CORRECT RESPONSE |  

Ondansetron is a serotonin type 3 (5-HT3) receptor antagonist that acts on 5-HT3 receptors, peripherally on 
vagal nerve terminals, and in the CNS in the chemoreceptor trigger zone and is used for the prevention and 
treatment of vomiting.17 A recent open-label study evaluating use of ondansetron (0.5 mg/kg IV) to control 
nausea and vomiting in dogs with vestibular dysfunction found a significant reduction in the intensity of 
nausea, salivation, lip licking, restlessness, and lethargy but not in vocalization.18

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.

Continues h
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Cephalexin CORRECT RESPONSE |  

Cephalexin (15-30 mg/kg PO every 12 hours) is a first-generation bactericidal oral cephalosporin FDA-
approved for treatment of secondary superficial bacterial pyoderma caused by Staphylococcus 
pseudintermedius in dogs that can also be used extra-label for treatment of other bacterial infections.5 
First-generation cephalosporins generally exhibit bactericidal activity against gram-positive organisms and 
most anaerobes and have variable activity against gram-negative bacteria. Cephalexin has good penetration 
into bone and is effective against most bacteria often isolated from patients with otitis media.5-7 

No data suggest antibiotics are beneficial for treatment of idiopathic vestibular disease. Antibiotics should 
not be given indiscriminately and should be prescribed only after infection of the middle ear is confirmed 
with bacterial culture and susceptibility testing (via myringotomy, if necessary). Empirical treatment may be 
considered if substantial evidence (ie, clinical signs, otoscopic evidence) of otitis media/interna is present. 
The recommended duration of antibiotic administration is 6 to 8 weeks. 

Cephalexin is the author’s first antibiotic of choice in dogs suspected to have otitis media/interna because 
the drug is generally inexpensive, is effective for most first-time infections, and has good bone penetration.6 
Patients receiving cephalexin should be rechecked at 3 to 4 weeks. If clinical signs have improved or resolved 
(except for head tilt, which may be permanent), cephalexin can be administered for an additional 3 to 4 
weeks, as otitis media/interna can take 6 to 8 weeks to resolve. Advanced imaging (ie, MRI, CT) is recom-
mended in patients in which clinical signs do not resolve (with the exception of head tilt).

Enrofloxacin  CORRECT RESPONSE |  

Enrofloxacin (dogs, 5-10 mg/kg PO every 24 hours [up to 20 mg/kg PO every 24 hours for up to 30 days, 
according to some sources]) is a bactericidal fluoroquinolone antibiotic FDA-approved for treatment of dogs 
with susceptible bacterial infections.8 Enrofloxacin generally has activity against many gram-negative cocci 
and bacilli (eg, Pasteurella aeruginosa, Escherichia coli, Klebsiella spp, Enterobacter spp, Proteus spp) and is 
active against Brucella spp, Mycoplasma spp, and some Mycobacterium spp.8 Because of concern for 
development of bacterial resistance, enrofloxacin should ideally only be used for bacteria in which culture 
and susceptibility results show susceptibility to enrofloxacin. 

No data suggest antibiotics are beneficial for treatment of idiopathic vestibular disease. Antibiotics should 
not be given indiscriminately but may be considered if clinical signs or otoscopic evidence of otitis media/
interna are present. Therapeutic concentrations are attained in bone, making enrofloxacin an acceptable 
antibiotic for otitis media/interna, but consideration should first be given to a lower tier antibiotic (eg, cepha-
losporins, amoxicillin/clavulanic acid).8 Adverse effects include GI distress (eg, inappetence, vomiting, diar-
rhea), which may be offset by concurrent use of probiotics. There have also been rare reports of elevated 
liver enzymes, lethargy, depression, ataxia, and seizures.8,9 
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tT4 = total thyroxine

Prednisone/Prednisolone  CORRECT RESPONSE |  

Prednisone and prednisolone are glucocorticoids with anti-inflammatory activity. 

Patients with otitis media/interna and concurrent otitis externa or periauricular inflammation may benefit 
from short-term corticosteroids or NSAIDs, but routine use of prednisone/prednisolone is not recommended 
in patients with idiopathic vestibular disease, as there are no data demonstrating efficacy for this condition. 
In addition, prednisone may mask other underlying diseases, making it difficult to obtain a diagnosis if the 
patient does not improve or the initial presumptive diagnosis is incorrect.

Levothyroxine  CORRECT RESPONSE |  

Levothyroxine is a synthetic form of thyroxine used to treat hypothyroidism in dogs and, rarely, in cats 
(most often following thyroidectomy or radioiodine treatment).10 Hypothyroidism has been implicated in 
both peripheral and central vestibular dysfunction, but causality has not been proven, and concurrent 
hypothyroidism unrelated to vestibular dysfunction is possible. tT4 can be used as a screening tool but 
may be artificially low in patients with nonthyroidal illness (ie, euthyroid sick). 

Levothyroxine is not indicated in patients with normal tT4, as hypothyroidism is unlikely the cause of vestibu-
lar dysfunction when tT4 is in the normal range. In patients with tT4 below the reference range, however, 
true hypothyroidism should be differentiated from euthyroid sick status via reduced free thyroxine, elevated  
thyroid-stimulating hormone, and possibly elevated thyroglobulin autoantibody levels prior to initiation of 
supplementation.

Meloxicam  CORRECT RESPONSE |  

Meloxicam is an NSAID FDA-approved for analgesia, as well as treatment of osteoarthritis and inflammatory 
conditions in dogs.11 No data suggest meloxicam or other NSAIDs expedite or improve the degree of recovery 
in patients with idiopathic vestibular disease.12 

Although meloxicam has many uses and is generally safe, consideration is needed before administration to 
patients with potential neurologic concerns (eg, granulomatous meningoencephalomyelitis, necrotizing 
encephalitis, meningoencephalitis of undetermined etiology) that may need to be switched to corticoste-
roids because of the prolonged washout period (ie, 5-7 days) required prior to starting corticosteroids. 
Meloxicam can also cause GI upset and decreased appetite, further complicating recovery. 

Butorphanol   CORRECT RESPONSE |  

Butorphanol (0.1-0.3 mg/kg IV bolus or 0.2 mg/kg IV loading dose, then 0.1-0.4 mg/kg/hour IV CRI) is an 
opioid agonist/antagonist used extra-label in dogs as a sedative, a preanesthetic, and an antiemetic.13 
Sedation of hospitalized patients with vestibular disease may be necessary to control excessive movement 
(eg, flailing, rolling, compulsive circling in cage) and patient injury. Injectable (ie, intermittent bolus, CRI) 
butorphanol may be helpful because of its sedative and antiemetic properties. Caution is warranted when 
this drug is combined with other sedatives.
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Diazepam/Midazolam   CORRECT RESPONSE |  

Diazepam (0.2-0.5 mg/kg IV as an intermittent bolus) and midazolam (0.3-0.5 mg/kg IV as an intermittent bolus) 
are benzodiazepines that are schedule IV controlled substances in the United States with anticonvulsive, 
anxiolytic, sedative, and muscle relaxant properties, as well as possible mild appetite stimulant effects.14,15 
These drugs are sometimes used because of their sedative and anxiolytic properties in hospitalized patients 
with vestibular dysfunction to prevent injury from excessive movement (eg, flailing, rolling, compulsive circling 
in cage). Benzodiazepines may cause paradoxical excitement.14,15 Caution should be used in patients with liver 
or kidney disease, aggressive patients, geriatric patients, and debilitated patients (eg, those with moderate to 
severe respiratory depression, shock, coma).14,15 Benzodiazepines may cause nystagmus in healthy patients.16 

Capromorelin CORRECT RESPONSE |  

Capromorelin (3 mg/kg PO every 24 hours; efficacy not tested beyond 4 days) is an FDA-approved appetite 
stimulant in dogs and a ghrelin-receptor agonist that stimulates growth hormone release and causes the feeling 
of hunger.19 Patients with vestibular dysfunction frequently have reduced appetite and nausea; capromorelin 
may therefore be beneficial in patients with reduced appetite not responding to antivertigo medications (eg, 
meclizine, maropitant). Adverse effects include GI upset (eg, hypersalivation, vomiting, diarrhea) and 
polydipsia.19 Caution should be used in dogs with hepatic dysfunction or renal insufficiency.19 n
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FROM 
CLINICIAN’S BRIEF 
ON SOCIAL MEDIA

How do you prefer 
to be addressed by 
pet owners? 
“Being called Dr. Danielle feels too 
informal. I prefer to be addressed as 
a clinician.”—Danielle K

“They should address me the same 
as they would their physician.” 
—Shahrooz K

“I want to be spoken to kindly. If a pet 
owner is being demeaning, they can 
address me as doctor and by my last 
name.”—Bren L

“I live in the United Kingdom and 
would find it strange if a pet owner 
addressed me as doctor. We are usu-
ally on a first-name basis.”—Dills B

“Small animal owners address me as 
doctor, but large animal owners typi-
cally use my first name because we 
get to know each other on a more 
intimate basis. I worked hard for my 
title, so I prefer it be used unless I give 
permission otherwise.”—Anita M

What is your preferred 
veterinary nurse: 
clinician ratio?
“Every clinician should have a nurse, 
and every nurse should have an 
assistant.”—Elizabeth W

“The ideal ratio depends on the team. 
Our clinic used to have a 3:1 or 4:1 vet-
erinary nurse:clinician ratio, but there 
was friction and minimal communica-
tion. Now we have a 1:1 or 2:1 ratio 
with exceptional assistants who are 
taking classes to be certified nurses, 
and I have never had a smoother work 
experience.”—Patrick C

“At least 2 well-trained veterinary 
nurses per clinician are needed, but 3 
would be ideal for shift coverage. Extra 
staff may be needed when training 
new veterinary assistants.”—Leise U

“The ideal ratio depends on patient 
volume and types of cases. In a busy 
emergency clinic, 4 to 6 veterinary 
nurses per clinician is best. In general 
practice, 2:1 is wonderful, but 1:1 is 
possible if the veterinary nurse is profi-
cient and has an assistant.”—Alex H-B

“Two registered veterinary nurses and 
2 experienced assistants per clinician 
is my idea of heaven.”—Sarah M

42%
No

58%
Yes

53%
No

47%
Yes
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Do you place an IV 
catheter when using 
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Are you responsible 
for finding your own 
shift coverage before 

taking vacation?
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7 mg/mL
Feline anti-nerve growth factor monoclonal antibody for subcutaneous injection in cats only.
Single-Use Vial

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

INDICATION
SOLENSIA is indicated for the control of pain associated with osteoarthritis in cats.

DOSAGE AND ADMINISTRATION
Cats should be dosed by weight range according to the Dosing Chart (Table 1) below. Cats are  
given the full content of 1 or 2 vials based on body weight to target a minimum dosage of 0.45 mg/lb.  
(1 mg/kg) body weight, administered subcutaneously once a month. Aseptically withdraw the total 
dose into a single syringe and administer immediately.
The product does not contain a preservative. The full content of each vial is for single use only.  
Once punctured, contents of the vial should be used immediately and any remaining solution  
should be discarded.

Table 1. Dosing Chart

Weight of Cat
(lb.)

Weight of Cat
(kg) Volume Number of

Vials*
5.5‑15.4 2.5‑7 kg 1 mL 1
15.5‑30.8 7.1‑14 kg 2 mL 2

*1 mL frunevetmab injection per vial

CONTRAINDICATIONS
SOLENSIA should not be administered to cats with known hypersensitivity to frunevetmab.
SOLENSIA should not be used in breeding cats or in pregnant or lactating queens because it may  
pass through the placental blood barrier and be excreted in milk. Fetal abnormalities, increased  
rates of stillbirths and increased postpartum fetal mortality were noted in rodents and primates  
receiving anti‑NGF mAbs.

WARNINGS
User Safety Warnings
Not for use in humans. Keep out of reach of children.
Hypersensitivity reactions, including anaphylaxis, could potentially occur in the case of accidental 
self‑injection.
In case of accidental self‑injection, seek medical advice immediately and show the package leaflet  
or the label to the physician.
Pregnant women, women trying to conceive, and breastfeeding women should take extreme care  
to avoid accidental self‑injection.
The importance of NGF in ensuring normal fetal nervous system development is well‑established  
and laboratory studies conducted on nonhuman primates with human anti‑NGF antibodies have 
shown evidence of reproductive and developmental toxicity.

PRECAUTIONS
Administration of mAbs may be associated with hypersensitivity reactions and delayed  
hypersensitivity reactions. If anaphylaxis or other hypersensitivity reaction occurs, discontinue  
use and institute appropriate therapy.
Administration of SOLENSIA may be associated with scabbing on the head and neck, dermatitis,  
and pruritus; however, pre‑approval data suggest that these signs do not require cessation of  
SOLENSIA administration (see ADVERSE REACTIONS and TARGET ANIMAL SAFETY).
Evaluations were not made to determine if interactions occurred between SOLENSIA and  
veterinary vaccines.
Treatment with SOLENSIA may result in the formation of anti‑frunevetmab antibodies and potentially 
the loss of product effectiveness (see Immunogenicity).
The safe use of SOLENSIA with concurrent non‑steroidal anti‑inflammatory drugs (NSAIDs) has  
not been established in cats. In human clinical trials, rapidly progressing osteoarthritis (RPOA)  
has been reported in a small number of patients receiving humanized anti‑NGF mAb therapy.  
The incidence of these events increased in human patients receiving NSAID treatment long term  
in combination with an anti‑NGF mAb. RPOA has not been characterized or reported in cats.
SOLENSIA has not been evaluated in cats less than 7 months or 5.5 lbs.
Long term effects, which may occur more than 6 months after the use of SOLENSIA, have not been 
evaluated. Primates receiving high doses of anti‑NGF mAbs had reduced cell size in postganglionic 
neuronal cell bodies. The change in cell body size returned to normal after anti‑NGF mAb administration 
was discontinued. NGF is involved in the normal development of sensory and sympathetic nerve 
fibers in developing animals. This may be important with use of SOLENSIA in young growing cats.
The safe use of this product with other mAbs has not been evaluated.

ADVERSE REACTIONS
The safety of SOLENSIA was evaluated in a masked, controlled 112‑day field study to evaluate the 
effectiveness of SOLENSIA for the control of pain associated with osteoarthritis in cats. Enrollment 
included 275 cats weighing 2.5‑to 11.4 kg and 1.6‑to 22.4 years old; 182 cats were treated with 
SOLENSIA and 93 cats were administered a vehicle control. Cats were dosed at 28‑day intervals and 
received up to three injections. The most common adverse reactions reported during the field study 
are presented below.

Table 2. Adverse Reactions Reported in the Field Study1

Adverse Reaction Solensia
N=182 (%)

Vehicle Control
N=93 (%)

Vomiting 24 (13.2%) 10 (10.8%)
Injection site pain2 20 (10.9%) 13 (14%)
Diarrhea 12 (6.6%) 5 (5.4%)
Abnormal behavior and behavioral disorders3 12 (6.6%)4 5 (5.4%)5

Renal insufficiency6 12 (6.6%) 4 (4.3%)
Anorexia 12 (6.6%) 4 (4.3%)
Lethargy 11 (6.0%) 3 (3.2%)
Dermatitis 11 (6.0%) 1 (1.1%)
Alopecia 10 (5.5%) 2 (2.2%)
Dehydration 8 (4.4%) 0 (0.0%)
Lameness7 8 (4.4%) 2 (2.2%)
Pruritus 7 (3.8%) 0 (0.0%)
Weight loss 6 (3.3%) 5 (5.4%)
Scabbing on head/neck 6 (3.3%) 1 (1.1%)
Gingival disorder 5 (2.7%) 0 (0.0%)
Bacterial skin infection 4 (2.2%) 1 (1.1%)
Otitis externa 4 (2.2%) 0 (0.0%)

1  If a cat experienced the same event more than once, only the first occurrence is reported 
2 The control product was the vehicle without active ingredient 
3  Behavior abnormal for the individual cat 
4  Individual cats had at least one of the following behavior changes: anxiety (1), hiding (1),  

hypersomnia (1), inappropriate urination (5), sleeping with owner (1), vocalization (3),  
increased aggressive behavior (1)

5  Individual cats had at least one of the following behavior changes: anxiety (2),  
disorientation (1), inappropriate urination (2), and vocalization (1) 

6 Worsening of existing disease 
7 New lameness or worsening of previous lameness

The safety of SOLENSIA was also evaluated in a masked, controlled 56‑day exploratory field study  
to evaluate the effectiveness of SOLENSIA for the control of pain associated with osteoarthritis in  
cats. Enrollment included 126 cats; 85 cats were treated with frunevetmab injection manufactured 
similar to SOLENSIA and 41 cats were administered a vehicle control. Cats were dosed at 28‑day 
intervals and received up to two injections. The most frequently reported adverse reactions  
were digestive tract disorders, including vomiting and diarrhea, and skin disorders, including  
dermatitis/eczema and alopecia that were mostly attributed to irritation by an activity monitor  
collar required for the study.

Immunogenicity
All therapeutic proteins, including monoclonal antibodies, have the potential for immunogenicity, 
including the production of antibodies that bind to the therapeutic protein and may decrease  
effectiveness. Such host‑derived antibodies are termed anti‑drug antibodies (ADA). SOLENSIA,  
therefore has the potential to cause the cat to produce ADAs against frunevetmab.
The presence of binding antibodies to frunevetmab in cats was assessed using a screening and  
confirmatory assay approach. In controlled field effectiveness studies in cats with osteoarthritis  
(see EFFECTIVENESS), four out of 259 cats that received SOLENSIA once monthly developed 
anti‑drug antibodies (ADAs). One cat tested positive for ADAs on Days 0, 28, 56, and 84. This cat  
had non‑detectable plasma drug concentration levels of SOLENSIA on Days 28 and 56, and was a 
treatment failure in the effectiveness analysis, suggesting that the ADAs may have clinical significance. 
No assessment for neutralizing antibodies was performed.
The observed incidence of antibody positivity in an assay is highly dependent on several factors 
including assay sensitivity and specificity, assay methodology, sample handling, timing of sample 
collection, concomitant medications, and underlying disease. For these reasons, comparison of the 
incidence of antibodies to SOLENSIA with the incidence of antibodies to other products may not  
be appropriate.

CONTACT INFORMATION
To report suspected adverse drug events, for technical assistance or to obtain a copy of the Safety 
Data Sheet (SDS), contact Zoetis Inc. at 1‑888‑963‑8471.
For additional information about reporting adverse drug experiences for animal drugs, contact  
FDA at 1‑888‑FDA‑VETS or http://www.fda.gov/reportanimalae.

STORAGE CONDITIONS
SOLENSIA should be stored upright in a refrigerator, between 35°– 46°F (2°– 8°C). Do not freeze. 
Protect from light. See in‑use instructions provided in the DOSAGE AND ADMINISTRATION section.

HOW SUPPLIED
SOLENSIA is supplied as a sterile buffered solution of 7mg/mL of frunevetmab in single‑use 4 mL 
glass vials containing an extractable volume of 1mL of clear solution with a butyl rubber stopper and 
aluminum overseal. Vials are available in cartons containing 2 or 6 vials.

Approved by FDA under NADA # 141‑546

Distributed by:
Zoetis Inc.
Kalamazoo, MI 49007

August 2021
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1  PROCEDURES PRO page 13
 Which of the following is normally palpable in cats but not in dogs?

 A. Tail of the spleen
 B. Colon
 C. Full bladder
 D. Both kidneys

2  TOP 5 page 61
Primary absolute erythrocytosis can be caused by ______________. 

 A. Dehydration 
 B. High altitude 
 C. Myeloproliferative disease 
 D. Hyperadrenocorticism

3  RED LIGHT, GREEN LIGHT page 67
 Which of the following drugs is not indicated in dogs with idiopathic vestibular disease?

 A. Maropitant
 B. Enrofloxacin
 C. Ondansetron
 D. Meclizine

76 July 2020

Answer Key:
1: D 2: C 3: B

QUIZ
YOURSELF
on this issue’s 
features

Quiz Corner is 
offered by the 
publisher for 
entertainment 
purposes only 
and does not 
apply toward CE 
credit. Questions 
are provided by 
editorial staff and 
are not subject to 
peer review.

QUIZ
CORNER

76  cliniciansbrief.com  November/December 2022

POLL

Have you ever seen hyperadrenocorticism 
cause petechiation or ecchymoses? 

3 YES  3 NO

Add your answer online, see results 
from your peers, and explore other 
differentials.

https://cliniciansbrief.com


1
MONTH

Thanks to monthly Solensia, I am...

back where 
I belong

All trademarks are the property of Zoetis Services LLC or a related company or a licensor unless otherwise noted.
©2022 Zoetis Services LLC.  All rights reserved. SLN-00055R1

Find out more at SolensiaVetTeam.com

Solensia is the fi rst and only once-monthly antibody 
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mobility, comfort, and well-being1

•  77% of cat owners experienced seeing improvement in signs of pain when their
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BRINGING THE 17TH TRIENNIAL
HEARTWORM SYMPOSIUM TO YOU

Foreword
Jenni Rizzo, DVM
President, American Heartworm Society

Since the American Heartworm Society (AHS) was formed in 1974, 
heartworm researchers, veterinarians, students and others have 

convened every three years for a scientific conference featuring the 
world’s leading experts on heartworm disease. Hosting this important 
symposium is one of the most important investments the AHS makes 
in fulfilling our mission of leading the veterinary profession and the 
pet-owning public in the understanding of heartworm disease. 

The 2022 symposium, which took place September 8-11, featured 
40 speakers from three continents and was attended by veterinary 
practitioners, researchers, and industry representatives from a dozen 
countries and 30 states. I personally came away with a renewed 
enthusiasm to do my part to combat heartworms in my practice, and 
to work with the AHS to continue building on public and professional 
outreach to both veterinarians and veterinary nurses.

While it is not possible to share all the information from the 2022 
Triennial Symposium in just a few short pages, we wanted to reach 
you, our readers, with some of the key findings. In this Clinician’s 
Brief supplement, we’ve posed a series of questions to a group of 
speakers and moderators who took the stage at the symposium. We 
hope the answers will be of value to you in your daily practice. 

The Q&A that follows reflects the opinions of some of the leading experts on heartworm disease and is 
not intended as an official statement from the American Heartworm Society. For more information from 
the 2022 symposium, please visit our website at heartwormsociety.org.

OUR EXPERTS
Marisa Ames, DVM, DACVIM  
(Cardiology)
Associate Professor of Medicine 
and Epidemiology; UC Davis School 
of Veterinary Medicine

Brian DiGangi, DVM, MS, DABVP 
(Canine & Feline Practice, Shelter 
Medicine Practice) 
Clinical Associate Professor 
University of Florida School of 
Veterinary Medicine

Timothy Geary, PhD 
Professor and Tier 1 Canada 
Research Chair; Institute of 
Parasitology, McGill University

Andy Moorhead, DVM, MS, PhD, 
DACVM (Parasitology) 
Associate Professor  
University of Georgia College of 
Veterinary Medicine

Director and Primary Investigator 
of the Filariasis Research Reagent 
Resource Center

Charles Thomas (Tom) Nelson, DVM 
Hospital Director; VCA Animal 
Medical Center of Northeast 
Alabama

Michael Povelones, PhD 
Assistant Professor 
University of Pennsylvania School of 
Veterinary Medicine

Jessica Rodriguez, DVM, PhD, 
DACVM (Parasitology) 
Senior Principal Scientist 
Zoetis

Lindsay Starkey, DVM, PhD, DACVM 
(Parasitology) 
Assistant Professor 
Auburn University College of 
Veterinary Medicine
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RESEARCH ON NEW APPROACHES TO 
HEARTWORM PREVENTION 
_____________________________________________

Q. Research is being conducted at the 
University of Pennsylvania to explore the 
potential to stop heartworm transmission at 
its source—the mosquito vector. Why is this 
approach being investigated?

Dr. Michael Povelones: 
New strategies to prevent 
heartworm infection in pets 
are needed. When we look at 
heartworm incidence maps 

from the past few years, it’s clear that we’re 
not seeing true reductions in incidence or 
transmission. Meanwhile, the presence of 
heartworm reservoirs, including pets that 
are not being properly cared for and species 
such as wild canids, limit what we can do to 
stop transmission. After studying approaches 
being developed by scientists who study other 
mosquito-borne diseases, including malaria 
and dengue fever, my laboratory became 
interested in developing technologies to block 
heartworms in the mosquito vector.

Q. Your hypothesis is that it may be possible 
in the future to deworm mosquitoes. How 
would this be done?

Dr. Povelones: In our research, we’ve seen 
that the mosquito’s immune system is a 
critical component of its ability to transmit 
heartworms. Researchers who study dengue 
fever have associated mosquitoes with an 
insect-specific bacterium called Wolbachia 
that can stimulate the mosquitoes’ immune 
response and make it less hospitable to 
the dengue virus. It both lowers disease 
transmission and propagates the bacteria 
within the local mosquitoes. So, rather 
than killing the mosquitoes, our goal with 
heartworms would be to replace them with 

a population incapable of supporting the life 
cycle.

Building on that success, and with funding 
from the Morris Animal Foundation to explore 
this idea, we have generated preliminary data 
demonstrating that infected mosquitoes with 
non-genetically modified Wolbachia bacteria 
can prevent heartworm transmission by the 
mosquito and limit the development of drug- 
resistant parasites. It differs from 
strategies such as using insecticides to kill 
mosquitoes—an approach that invariably 
leads to resistance—or genetically modifying 
mosquitoes, which can be both controversial 
and difficult.

Q. How might a better understanding of 
how heartworms interact with their animal 
hosts improve or speed the development of 
new types of heartworm preventives?

Dr. Timothy Geary: In order 
to evolve and survive, animals 
must learn to utilize their 
immune systems to resist almost 
all parasites. Heartworm is a 

great example of what we call “host-parasite 
specificity” because heartworms develop 
by reproducing in permissive hosts. Dogs, 
coyotes, canids and, to some extent, cats are 
all permissive hosts for heartworm. The goal of 
my research is to figure out how to transform 
a permissive host into a non-permissive one. 



2022 AHS Triennial Symposium 3

This requires understanding how heartworms 
exchange chemical information with their 
hosts—what I call a “molecular dialogue.” If we 
can understand that dialogue, I think we will be 
able to change dogs into non-permissive hosts 

for Dirofilaria immitis.

Q. How have lab animal models 
helped advance other types of disease 
management research—and how might 
such an approach advance the science of 
heartworm management?

Dr. Geary: With heartworms, it is extremely 
difficult and expensive to conduct experiments 
in dogs because the heartworm life cycle lasts 
so long. It also presents ethical challenges 
because no one likes to conduct terminal 
research on dogs. Lab animal models have 
been essential in advancing biomedical 
research. By using our findings about the 
genome of one species and translating those 
findings into lab animal models, such as mice 
or rats, we can conduct research that is more 
humane and economical.

Macrocyclic lactones like ivermectin, 
moxidectin, milbemycin and others that are 

“The goal of my research is to 
figure out how to transform a 
permissive [heartworm] host into 
a non-permissive one.”

—Dr. Timothy Geary

used for heartworm control today have been 
a mainstay of veterinary practice in much 
of the U.S. for decades now. They’ve truly 
been a miracle class of drugs. However, that 
control is threatened by the development of 
heartworms that are resistant to this class of 
medications, and we need new molecules 
that can supplement, complement, or even 
replace them. It’s a very tall order, but we 
have examples from approaches developed to 
control human parasitic disease that may flow 
back into veterinary medicine and provide a 
potential solution to some of our resistance 
problems. I’m very optimistic that we will find 
new ways to solve this problem.

NEW DEVELOPMENTS IN HEARTWORM 
DIAGNOSIS AND PATIENT EVALUATION 
_____________________________________________

Q. What potential is there to develop 
easier—and earlier—ways to detect 
heartworms in dogs?

Dr. Lindsay Starkey: There 
has been a lot of work done 
recently to enhance our ability 
to diagnose heartworms and 
to find diagnostic strategies 

that might be better for pets and/or easier for 
clients. For example, researchers at Texas A&M 
have looked at microRNAs that are secreted by 
heartworms and detectable in the blood and 
different body fluids—and potentially able to 
reliably serve as markers for earlier heartworm 
diagnosis before the animal is six to seven 
months post-infection. 

This work is significant, because we know 
that damage from heartworm infection begins 
to take place well before a dog can even 
test positive on an antigen test. With earlier 
diagnosis, we can ensure the dog is started on 
both a heartworm preventive and doxycycline, 
along with exercise restriction, and be ready 
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for melarsomine treatment as soon as the 
heartworms are old enough to be susceptible. 
Meanwhile, with novel treatments that may 
be available in the future, we might be able to 
initiate treatment earlier yet. Finally, researchers 

“If a veterinarian suspects 
a negative heartworm test 
result is a false negative and 
subsequently gets a positive 
result following heat treatment of 
the blood sample, he or she can 
feel confident with that result.”

– Dr. Lindsay Starkey

acid treatment can help dissociate immune 
complexes that can be a cause of false-negative 
results. 

Nevertheless, the fear has persisted that such 
techniques might lead to false-positive results 
on heartworm tests. Nobody wants that to 
happen, because you don’t want to treat a dog 
with melarsomine if it doesn’t need it! The good 
news is that recent data suggest that neither 
heat nor acid treatment produces false-positive 
results, even in animals infected with other 
parasites. If a veterinarian suspects a negative 
heartworm test result is a false negative and 
subsequently gets a positive result following 
heat treatment of the blood sample, he or she 
can feel more confident in that result.

HEARTWORM DISEASE IN CATS 
_____________________________________________

Q. What have recent studies told us about 
the incidence of heartworm—and relative 
risk—in cats?

Dr. Jessica Rodriguez: 
Knowing that only a relatively 
small percentage of cats 
leave veterinary offices with 
heartworm disease preventives, 

we decided to study the risk of heartworm 
infections in cats compared to dogs in a 
geography we already knew to be endemic 
for canine heartworm. A drawback with some 
previous incidence studies is that they usually 
looked only at the results of heartworm antigen 
tests, which can only detect the presence of 
adult worms. We included heartworm antibody 
testing as well, because a positive antibody 
test tells us a cat has been bitten by an infected 
mosquito and that, at a minimum, the L3 larvae 
have molted to the L4 stage.

We partnered with the University of Florida 
(UF) and Oklahoma State University to conduct 
our study, which was approved by the UF 

are looking at the potential to detect heartworm 
antigen in the urine and the breath as less-
invasive alternatives to antigen detection in 
blood.   

Q. The potential for getting a false-negative 
result is one of the challenges that can 
confound heartworm diagnosis in pets. 
What have we learned lately about factors 
involved in immune complex formation and 
dissociation of heartworm antigen in blood 
samples?

Dr. Starkey: One concern of veterinarians 
with heartworm diagnosis is the prospect of 
missing a diagnosis despite having conducted 
a heartworm test. Fortunately, both heat and 

Become an AHS member.
Members receive a number of benefits, 
from discounts on client education materials 
and the triennial symposium registration, 
to exclusive materials, such as the AHS 
symposium proceedings and the quarterly AHS 
Bulletin. Information on joining is available on 
heartwormsociety.org/membership/benefits.

*

http://www.heartwormsociety.org/membership/benefits
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heartworm disease. The leading reason is that 
most of them have never seen it. There’s an 
old saying: “You won’t find what you don’t 
look for and you don’t look for what you 
don’t understand.” While adult heartworms 
in dogs cause cardiovascular disease, in cats, 
heartworm disease is primarily a pulmonary 
and airway disease caused by the presence of 
immature larvae in the vasculature. 

A further complication of feline heartworm 
diagnosis is that if practitioners suspect feline 
heartworm infection, they typically send a 
blood sample out for an antigen test. This is 
a very good test for detecting heartworms 
in dogs, but it is not ideal for most feline 
infections, because most heartworm disease in 
cats is not caused by adult heartworms. 

Q. How should veterinarians approach 
diagnosis in cats?

Dr. Nelson: In my opinion, any cat that presents 
to a practice with cough in a heartworm-
endemic area should be tested for heartworms, 
because it is a big issue. A practitioner can do 
an antigen test, but I recommend that the blood 
sample be heat treated prior to running the test 
to increase the sensitivity. I would also send the 

“When we compared the 
prevalence of heartworm 
in dogs vs. cats, we found 
no statistical difference in 
prevalence between the two 
species.”

—Dr. Jessica Rodriguez

Institutional Animal Care and Use Committee. 
We collected blood samples from 100 dogs 
and 100 cats in central and south Florida that 
were age- and geography-matched and had 
no history of being on heartworm preventives. 
We ran an array of heartworm tests on these 
animals—antigen testing, antigen testing with 
heat-treated serum samples to dissociate 
immune complexes (which can increase the 
sensitivity of antigen tests), microfilaria testing, 
and antibody testing in cats. We considered 
a dog or cat to be heartworm-positive if they 
were positive on at least one of those tests.

Subscribe to AHS updates.
The AHS provides email updates to veterinarians 
and veterinary staff on heartworm news and 
the latest educational tools and resources. To 
subscribe, visit heartwormsociety.org/subscribe.

*

Q. What were the results?

Dr. Rodriguez: Looking at antigen testing 
alone, dogs had significantly higher heartworm 
prevalence. This was not surprising since dogs 
are more likely to become infected with patent 
adult heartworm infections than cats. We also 
didn’t see any heartworm microfilariae in the 
cats which, again, was expected. However, 
when we looked at antibody testing, we 
found several positive cats. In fact, when we 
compared the prevalence of heartworm in dogs 
vs. cats, we found no statistical difference in 
prevalence between the two species. 

Q. Why is managing heartworm disease in 
cats so challenging? 

Dr. Tom Nelson: There 
are multiple reasons why 
veterinarians don’t understand 
and don’t diagnose feline 

http://www.heartwormsociety.org/subscribe
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sample off for an antibody test. While antibody 
tests admittedly have some drawbacks, the 
results can at least provide you with more 
information about the cat’s exposure history. 
If the antigen test is negative and the antibody 
test is positive, you will know that the cat had 
immature worms and probably has vascular 
disease. 

In cases where feline heartworm disease 
is suspected, I also recommend doing 
radiographs and looking for changes in the 
caudal lobar arteries—typically in the left one 
where the artery crosses the 9th rib. If the artery 
is 1.6 times the width of the rib, it is a classic 
sign of immature heartworms in the cat.

Q. What about treatment of of cats with 
adult worms? With no approved treatments, 
what can practioners do?

Dr. Nelson: With no treatment, 20 percent of 
cats with adult worms will die within three to 
four years. While we don’t have the option of 
using melarsomine, there are some things a 
veterinarian can do. 

If the cat is showing clinical signs, we can 
use a reducing dose of prednisolone. We can 
also administer a course of doxycycline, just 
as we do in the dog. I recommend starting 
at a lower dose, using 5 mg/kg twice a day 
and use the suspension vs. pills to avoid 
the risk of esophagitis. The cat should also 
be on prevention as well. By treating with 
doxycycline and preventive, we can limit the 

Wolbachia and the worms will eventually die. 
I also recommend putting the cat on an anti-
leukotriene such as montelukast, because we 
know heartworms produce interleukin-4 and 
interleukin-8 cytokines. 

EVALUATION OF HEARTWORM-POSITIVE 
DOGS 
_____________________________________________

Q. Which imaging tests should be used 
when evaluating dogs with heartworm 
infection?

Dr. Marisa Ames: The three most 
common imaging modalities 
are thoracic radiographs, 
point-of-care ultrasound and 
echocardiography. 

Thoracic radiographs are the most widely 
available and the most performed diagnostic 
imaging test. However, they are not always 
necessary. An otherwise healthy dog that 
has no clinical signs—or only minimal signs, 
such as an intermittent cough—will probably 
tolerate adulticide therapy well and not require 
extensive evaluation. Taking radiographs in 
an asymptomatic dog to serve as a baseline is 
never wrong, but if cost is a concern, I would 
prioritize treating the dog. A persistent cough 
is probably the most common indication for 
thoracic radiographs in dogs with heartworm 
infection. A common finding is pneumonitis 
caused by inflammation from the worms 
themselves or from the death of microfilariae. 
Radiographic signs of pneumonitis include a 
bronchial or bronchointerstitial pattern. 

“Taking radiographs in the 
asymptomatic dog to serve as 
a baseline is never wrong, but 
if cost is a concern, I would 
prioritize treating the dog.”

—Dr. Marisa Ames
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If the dog has more advanced clinical 
signs, such as lethargy, shortness of breath 
or syncope—which suggests pulmonary 
hypertension or right-sided heart dysfunction—
radiographs will allow you to evaluate for 
pulmonary dilation and/or changes to the shape 
of the right heart. If a practitioner suspects the 
presence of fluid, point of care ultrasound can 
be a useful means of quantifying the amount of 
fluid and removing it if warranted. Removing 
pleural fluid also ensures higher quality 
thoracic radiographs. Practitioners with more 
experience can also use ultrasound to image 
the heart and look for intracardiac worms in the 
right ventricle and atrium.  

In heartworm-positive dogs without clinical 
signs, echocardiography is usually not 
indicated. Echocardiography is most useful 
when the radiograph is clearly abnormal, and 
the dog has clinical signs (frequent cough, 
shortness of breath, lethargy, or collapse). 
Questions that can be answered would include: 
(1) Does the dog have pulmonary hypertension 
and, if so, what severity? (2) Does the dog have 
right-sided heart dysfunction and, if so, how 
severe? (3) If a murmur is present, is there 
disruption of the tricuspid valve by worms or 
remodeling of the right heart? In these cases, 
echocardiography can help determine whether 
therapies such as sildenafil or pimobendan are 
needed. 

WHAT’S NEW IN HEARTWORM 
TREATMENT? 
_____________________________________________

Q. Heartworm treatment protocols, and 
the potential for alternative protocols and 
medication dosing was discussed at the 
symposium. What were some of the key 
takeaways?

Dr. Andy Moorhead: One 
area of debate pertains to the 
administration of doxycycline 
in eliminating the Wolbachia 
bacteria that play a role 

in the development of heartworms in the 
host animal. It’s been shown that if you 
administer doxycycline for four weeks to a 
heartworm-positive dog, you will find that 
some microfilariae survive; meanwhile, if you 
take those microfilariae and feed them to a 
mosquito, there will still be development of a 
third-stage infectious larvae. However, if you 
take those larvae and put them into another 
dog, there will be no development of adult 
heartworms. One of the big questions we have 
is, exactly where does this stopgap occur? Are 
we preventing molting or are we interfering 
with the interaction between Wolbachia and the 
animal’s immune system?

Researchers are also looking at when 
doxycycline should be administered, whether 
it’s possible to abbreviate the length of time it 
should be administered and how long clinicians 

“Researchers are also looking 
at when doxycycline should be 
administered, whether it’s possible 
to abbreviate the length of time it 
should be administered and how 
long clinicians need to wait to give 
melarsomine.”

—Dr. Andy Moorhead
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need to wait to give melarsomine. We hope to 
have answers to some of those questions soon.

Finally, there has been evidence from countries 
such as Brazil, where doxycycline is routinely 
administered to treat tick-borne disease, that 
resistance to doxycycline could be developing. 
We don’t have a definitive solution for this yet, 
but we did hear presentations about testing 
that is underway on a new anti-Wolbachia 
medication for human patients. If proven to be 
safe and effective, such a medication could hold 
promise for veterinary patients as well.

Q. Shelter practitioners face numerous
challenges in balancing their limited
resources with the need to treat—as well as
diagnose and prevent—heartworms in pets.
How can practitioners successfully perform
this balancing act?

Dr. Brian DiGangi: Surveys 
conducted by the Association of 
Shelter Veterinarians (ASV) have 
told us they need structured 
guidance for clinical decisions 

that fall outside the normal guidelines or that 
don’t follow a textbook scenario—for example, 
an animal that initiates treatment in a shelter but 
completes it in its new veterinarian’s office. 

The ASV and the AHS developed an algorithm 
[www.shelterhwtool.com] to help both shelter 
and private-practice veterinarians make 
evidence-based decisions that could fill in 
some of the gaps left by standard published 
recommendations. The algorithm answers a 
variety of questions, such as “Will we admit 
and treat dogs with heartworm disease to our 
shelter?”, “Where will dogs be housed during 
heartworm treatment?”, and “How will we 

make sure treated dogs are staying behaviorally 
healthy during the period of rest and recovery 
during treatment?” 

One of the keys to successful management 
of a complex disease like heartworm disease, 
whether it is in a shelter practice or a private 
practice setting, is to recognize that there are 
many definitions of success. As our profession 
faces increasing demands on our time and 
expertise, it is important to recognize that there 
may be a spectrum of options to approach 
disease management.  By embracing this 
outlook, we can make sure that treatment is 
practical and affordable and meets the needs of 
the client and patient.

PO Box 1352, Holly Springs, NC 27540

Join our social communities.
Our Facebook page (facebook.com/
heartwormsociety) connects you to the latest 
information on heartworm, as well as posts 
that can be shared with your practice’s social 
communities. You can also follow us on Twitter 
at (twitter.com/AHS_Think12) and Instagram 
(Instagram/americanheartwormsociety.com) to 
link to a wide range of resources and debates. 
Finally, tune in to the AHS on YouTube (youtube.com/
americanheartworm) where you can check out video 
interviews with speakers from the 2022 Triennial 
Heartworm Symposium—as well as past symposia—
and download client education videos for use in your 
practice.

*
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Expert Views from a Roundtable on ApoquelExpert views from a cross-specialty panel on therapeutic diets for adverse food reactions

Dr. Daristotle: What clinical presen-
tations lead you to suspect adverse 
food reactions in dogs and cats? 
What proportion of patients have 
both dermatologic and GI signs? 

Dr. Jeromin: I tend to see food aller-
gies most commonly in young dogs. 
Otitis externa is commonly seen with 
adverse food reactions, so ear infec-

Dietary Considerations 
for Food Allergies & Food 
Intolerances  
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tions are a common sign.2 These dogs 
are generally pruritic or erythema-
tous, which can result in pyodermas 
or recurrent yeast infections. The  
literature says 38% of food-allergic 
dogs start showing clinical signs 
before 1 year of age, but food allergies 
can start at any age.2,3 When I get a 
patient with GI signs or a history of GI 
issues with skin signs, the lightbulb 
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Therapeutic diets are used across many veterinary specialties to 
help diagnose, treat, and manage various diseases, including 
food-responsive diseases, collectively referred to as adverse food 
reactions. Adverse food reactions include both food allergies and 
food intolerances. Food allergies differ mechanistically from food 
intolerances in that food allergies are an immunologic response to 
dietary antigens,1 whereas food intolerances are nonimmunologic 
responses caused by metabolic, pharmacologic, and/or idiosyn-
cratic reactions.1 Although GI signs can be exhibited in both condi-
tions, food intolerances do not present with the dermatologic 
signs commonly seen with true food allergies.1 Understanding 
how to effectively use therapeutic diets in the diagnosis and man-
agement of these conditions is an important tool in the manage-
ment of clinical signs for this population of pets and their owners. 
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kind of goes off for me; we’re going to 
consider food allergies, especially if 
clinical signs are nonseasonal. As for 
cats, they run their own show. Any-
thing can look like food allergies in a 
cat—miliary dermatitis, eosinophilic 
granuloma. I’m not going to jump to 
psychogenic alopecia right away; I’m 
going to try to investigate the under-
lying cause. Is it food allergy and we 
didn’t do a proper elimination diet 
trial? The literature says the mean age 
of onset of clinical signs in cats is 4 to 
5 years.1,4 Cats always like to do 
things a little differently. 

Dr. Rudinsky: As far as presentations 
to the internal medicine service, I nor-
mally see patients with diarrhea, 
vomiting, and weight loss, which are 
classic GI signs. Once they have any 
sort of concurrent dermatologic sign, 
that’s going to raise my concern for 
food allergy immensely and change 
how I approach them therapeutically, 
dietarily, and otherwise. I really 
emphasize that the dermatologic 
component can vary—from recurrent 
ear problems to other classic signs of 
atopic dermatitis. 

Dr. Raditic: It’s wonderful to hear 
from a dermatologist and an inter-
nist. I get patients referred to me from 
both of those services and also often 
straight from the general practitioner, 
often presenting with both dermato-
logic and gastrointestinal signs. I try 
to explain that the gut is a tube on the 
inside, and the skin’s the tube on the 
outside, so both can be involved in 
food allergy, and food plays a huge 
role in the health and well-being of 

the immune system, as well as the lin-
ing of the gut and skin. 

Dr. Jeromin: Sometimes on initial 
presentation, you have an owner who 
has already diagnosed presumed 
food allergies in their pet. How many 
times do you hear, “Oh, I took him off 
all beef!”? I’d rather have a client who 
hasn’t done any reading about it or 
spent $300 on an unreliable IgE 
serum test for food so I don’t have to 
break all that down, because once 
they get that in their head and they 
get that paper that says what that 
dog or cat’s allergic to, it’s hard to say, 
“Sorry, I’m the bad guy here, but all 
that work you did it, it’s not true.”

Dr. Rudinsky: Especially on the GI 
side of things. Owners will give their 
dog half a rotisserie chicken as a 
treat, and at the end of the day, the 
dog has a relapse in its GI signs and 
they want to call it a chicken allergy. 
Then, all of a sudden, they don’t want 
to feed anything with chicken in it, 
which may or may not actually be the 
problem. We need to start from a 
clean slate and break down all that 
information they’re finding online, so 
much of which is misinformation. 
People are just inundated with this 
misinformation, and we’re often 
behind the starting line.

Dr. Jeromin: Mentioning the chicken, 
do you think there’s a saturation point, 
Dr. Rudinsky? For example, some pro-
tein-allergic dogs can’t handle even a 
smidge of allergen, but do you think 
there’s some that can handle so much 
and then beyond that they react?

I try to explain that the gut is a tube on the 
inside, and the skin’s the tube on the out-
side, so both can be involved in food allergy.

—Dr. Raditic

2 Dietary Considerations for Food Allergies & Food Intolerances 

Dr. Rudinsky: From a GI standpoint, I 
would say it’s a very small segment of 
our chronic GI patients that are actu-
ally food-allergic. I think those dogs 
and cats that have food intolerances, 
where it’s more chemically based 
rather than immunologically based, 
you probably do have this threshold, 
which is different than with pets that 
have a true food allergy and may not 
be able to handle any amount of their 
given allergen.  

Dr. Raditic: We have to think about 
absolutely everything that goes on 
them and in their mouth. Anything 
and everything—all the chews, treats, 
rawhides, the flea, tick, heartworm 
preventives. Even if they’re more pri-
mary GI chronic enteropathy, I use 
the word food allergy for them, and I 
do that because people recognize 
that term. Pet owners recognize if 
someone is allergic to peanuts and 
eats a peanut, that person goes to the 
hospital. We go ahead and get them 
on a diet and give them that strict 
time period during which their clinical 
signs will hopefully resolve. Once that 
has happened and they’re in a stable 
place, we make 1 change at a time. I 
will usually start with a fruit or vegeta-
ble; we’ll try a carrot and give that for 
a week. As far as commercial treats, if 
there’s contamination with other 
ingredients that can occur—which is 
perfectly legal for over-the-counter 
diets—I usually explain that treats 
have even less quality control. So, the 
contamination factor there is going to 
be too high, so usually, I am using 1 
thing at a time, 1 change at a time, 
and what we want to do is give that a 
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pullout
—Dr. ?

good week, then we can check it off 
and just go through that very slow 
process of trying to build a few treats 
that they can comfortably give. It’s 
important to reinforce the message 
that their dog is special and needs to 
avoid their allergens at all costs. Every 
relapse is more damage to the skin 
surface, more damage to the gut lin-
ing, and it’s going to make it more dif-
ficult to get them stable again and 
back on track.

Dr. Rudinsky: I think getting a core 
list of things owners want to feed can 
also be helpful. The other thing that 
I’ve had a lot of success with is having 
clients bake the canned food to use 
as treats. For example, if I’m prescrib-
ing Blue Buffalo HF Hydrolyzed for 
Food Intolerance, the owner can buy 
a case of that canned food to go along 
with the dry diet. When you turn it 
into a cookie by slicing it into rounds 
and baking it, owners feel like it’s a 
nice activity that can bond them to 
their dog and allow for that treat 
reward system they are likely used to.

Dr. Daristotle: Dr. Frantz, regarding 
formulation and manufacturing, 
what makes these foods that are 
used for elimination trials different 
from over-the-counter diets? 

Dr. Frantz: Obviously, there are a cou-
ple different kinds of diets—whether 
that’s hydrolyzed protein or a truly 
novel protein, but as we design those 
foods, we want to limit the number of 
ingredients as much as possible. The 
end goal is to have a balanced diet, a 
complete diet that sustains the ani-
mal and doesn’t cause any GI issues 
or other complications. So, finding 
protein sources that meet that criteria 
is important, and as we build those 
diets, a lot of the things go into the 
process in terms of what carbohy-
drate sources we’re using and trying 
to make a diet that avoids the com-
mon allergens as much as possible. 
There are always animals out there 
that are allergic to something specific 
or have some unique restriction, so 
it’s impossible for every diet to work 

for every animal, but there are 2 cate-
gories that pets often have success 
with: hydrolyzed diets, meaning the 
proteins have been hydrolyzed down 
to the point where the body doesn’t 
necessarily recognize them in the 
same sense—so you’re tricking the 
immune system in a way so they’re 
not reacting to those proteins—or  
a novel protein diet, where you’re 
finding a truly new protein that the 
animal has not been exposed to and 
not developed an allergy to. Finding 
truly novel proteins and really good, 
high-quality, hydrolyzed proteins is a 
challenge, especially with the diver-
sity of pet foods these days, given 
that so many protein sources are 
available over the counter to the con-
sumer and that pets have potentially 
already been exposed to. In today’s 
day and age, that’s a lot of what we 
struggle with in trying to find unique 
diets that meet our needs to support 
this type of animal.

Dr. Raditic: What kind of quality con-
trol is used for novel and hydrolyzed 
diets as far as assuring us that these 
veterinary therapeutic diets are 
indeed antigen-free?

Dr. Frantz: It’s not just about select-
ing a hydrolyzed or novel protein. It’s 
also about avoiding cross-contamina-
tion. The term we like to hear is that 
they’re making it on a “dedicated 
line,” but even with a dedicated line, 
you need to take into account all the 
upstream controls of raw materials—
how the ingredients are being 
batched together and if a common 
batching system is being used. You 
can get a lot of cross-contamination 
that way. So, with Blue Buffalo’s NP 
alligator diet, one of the ways we 
went about it was making not only a 
hydrolyzed protein diet but also using 
a more novel protein. We also had to 
be sure that we didn’t have cross-con-
tamination, so we developed a very 
detailed program, not only to test the 
finished products but also the raw 
materials and to validate our extru-
sion and canning process, including a 
strict cleaning protocol. So, we make 
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sure we’re testing at different steps 
during the process to detect any evi-
dence of cross-contamination. We do 
this through ELISA testing, which 
tests for the protein, or PCR testing, 
which can measure any leftover 
genetic material and is a very sensi-
tive test. In both cases, you can pick 
up even very small amounts of con-
tamination. It’s not necessarily possi-
ble to test for every possible allergen, 
but we focused on some of the key 
ones like chicken and beef. Initially, 
we tested for a larger set of allergens 
to see how consistently we would see 
other common allergens like soy or 
egg. So, we developed a very robust 
testing plan that screens raw materi-
als for some of the other common 
animal proteins, then we test the  
finished product, so the food goes 
through a rigorous process to ensure 
the product’s not going to have a  
contamination issue. We learned a  
lot while developing our program and 
routine testing protocols; when you 
test every single lot of product you 
make, you’re going to find some con-
tamination, and then you reject that 
product and keep it from going on the 
shelves. The last thing we want to do 
is have a therapeutic diet that doesn’t 
do what it’s supposed to do. Our goal 
is to make the owners’ and veterinari-
ans’ lives easier with a product they 
can count on, and that’s really what 
we try to deliver through this robust 
testing process. 

Dr. Raditic: I always tell my clients 
over-the-counter diets are average 
diets for average healthy dogs and 
cats. Once you’ve come to an inter-
nist, dermatologist, or nutritionist, 
you probably don’t have the average 
healthy dog or cat. When you get into 
veterinary therapeutic diets, they’re 
made with research, science, knowl-
edge, and quality control. They’re 
made more like medicine. Dr. Frantz, 
are there other benefits to these 
diets? Other nutrients and functional 
ingredients to help these patients?

Dr. Frantz: Yes, absolutely. Unique 
fiber profiles that really help nourish 



gut-centric, as my patients are usually 
presented with GI signs. Hydrolyzed 
diets tend to be more easily digestible 
than their parent protein source, as 
hydrolysis is the basic biochemical 
breakdown of macronutrients, which 
I think can benefit a lot of proximal GI 
cases. A vomiting cat may do really 
well on Blue Buffalo HF, for example, 
whereas the novel-ingredient diets 
tend to be a little bit higher in fiber 
content, and I like those more for my 
patients with large-bowel signs. The 
Comparative Gastroenterology Soci-
ety did an informal, unpublished poll 
of who chooses hydrolyzed as their 
first-line and who chooses novel pro-
tein, and it was a 60/40 split, so peo-
ple have their preferences, and these 
may vary based on clinical signs, but 
there’s clearly no single agreed-upon 
choice for every patient.

Dr. Raditic: A lot of clients come to 
me for homemade diets, and some-
times, when they realize what it takes 
to make a homemade diet, as far as 
time and trying to ensure it’s com-
plete and balanced, we will wind up 
discussing therapeutic diets. I tend to 
use hydrolyzed diets because often 
there are so many proteins that my 
patients have already been exposed 
to, which complicates identifying a 
novel protein for that patient. Finding 
something truly novel gets more and 
more difficult for our patients, given 
the wide range of proteins found in 
commercial diets these days. 

Dr. Jeromin: As far as what diet I 
would pick for a cat, oftentimes it’s 
whatever we can get the cat to eat! 

We send owners home with what we 
call a “kitty buffet,” with 2 cans of 
each type of elimination diet and a 
Ziploc bag of the dry food, and I tell 
them to call me to tell me which one 
he likes.  

Dr. Daristotle: If the pet’s still 
growing, how should we approach 
diet selection for a diet trial or 
putting them on a therapeutic diet?

Dr. Raditic: It depends on how young 
the dog is and the breed, because 
small breeds mature more quickly. 
Oftentimes, I’ll either look at the 
AAFCO statement in the product 
guide and see if the diet is AAFCO-cer-
tified for growth. But it’s also easy to 
just pick up the phone and ask some-
body at the company, “Would my 
9-month, large-breed dog be okay on 
this diet?” If there is something miss-
ing, they’ll be the first to tell you, and 
sometimes adding supplemental 
ingredients to that diet is an option.  

Dr. Frantz: That’s one of the unique 
things we did with our novel-protein 
diets. They’re actually formulated for 
all life stages. One of the unique dif-
ferences between a hydrolyzed pro-
tein and a regular protein is those 
hydrolyzed proteins tend to be more 
free of ash or bone content, so they’re 
lower in minerals, and that’s a good 
thing for digestibility and adult ani-
mals, but when it comes to puppies 
or kittens, they’re going to need a lit-
tle bit more calcium and phosphorus. 
So, with novel protein diets, you’re 
going to get a little bit more of that. 
And for those who like to be interac-

There’s a lot of technology built into these 
diets, and we also understand that these 
diets are often being used in pets that are 
having an immunologic response to their 
diet. 

—Dr. Frantz

4 Dietary Considerations for Food Allergies & Food Intolerances 

the microbiome, including the right 
prebiotic fibers to help those good 
bacteria thrive, are developed. A lot of 
our formulas have a decent amount 
of either fish oil or DHA and EPA that 
come from those products that can 
help reduce inflammation and help 
with some skin and coat issues. 
There’s a lot of technology built into 
these diets, and we also understand 
that these diets are often being used 
in pets that are having an immuno-
logic response to their diet. We will 
have additional antioxidants and a 
higher level of vitamin E and C to help 
support that immune response.

Dr. Raditic: Compared to over-the-
counter diets, veterinary therapeutic 
diets provide so much detailed nutri-
tional information that’s at your fin-
gertips; we can reach out directly to 
these companies, we have product 
guides and input from PhD animal 
nutritionists. So, the quality control—
the idea that these diets have added 
functional ingredients to try to bal-
ance that inflammatory response5—
really sets them apart from over-the- 
counter diets.

Dr. Daristotle: How do you decide 
which type of diet to use in a given 
patient, whether it’s novel protein 
or hydrolyzed?

Dr. Rudinsky: We have no compara-
tive studies that really provide guid-
ance on which type of diet to choose. 
When I’m going to be picking either a 
hydrolyzed diet or a limited-antigen 
diet, there are a few things I take into 
account, and once again, these are 

PEER REVIEWED



tive, pet owners—at the guidance of a 
veterinarian or nutritionist—can 
always add some supplements with 
some of the hydrolyzed foods to 
make it work.

Dr. Jeromin: Dr. Rudinsky, as an 
internist, are you seeing many 
patients younger than 1 year that are 
food-allergic with GI signs? 

Dr. Rudinsky: Yes. I think we see both 
food intolerance and food allergy 
patients that are pretty young. What’s 
interesting about our GI cases, as 
opposed to a lot of medicine ailments, 
is it’s across age groups—from imma-
ture animals up until the 18-year-old 
cat with chronic diarrhea. That being 
said, I do think we’re seeing more food 
allergies in younger pets. I see more of 
them with those concurrent dermato-
logic signs, and we’re seeing dogs 
coming in earlier and earlier.

Dr. Jeromin: When diagnosing these 
conditions in young patients, I love 
for all of my atopic patients to be on 
an elimination diet for life, because 
there are some studies showing it 
keeps their atopic flareups down.6,7  
I tell that to the owner, and usually 
by the time they get to the specialist, 
they’re going to do as they’re told 
because they’ve been through a lot.  
I say, “Let food be thy medicine and 
medicine be thy food.” If I can control 
many clinical signs with food, I don’t 
have to use drugs, and they like that, 
as do I. 

Dr. Raditic: When it comes to keeping 
a pet on a therapeutic diet long-term, 
I communicate to the owner that, by 
the time they get all the diagnostic 
testing done, as well as various medi-
cal therapeutics and everything that 
goes into symptomatically treating 
these flareups, versus buying the best 
food possible and reducing clinical 
signs, it makes sense to put your 
money into these diets.

Dr. Rudinsky: As we talk about 
younger patients’ GI signs from food 
intolerances, I think stress is another 

factor to consider. I do think that, in 
young dogs that are anxious, irrita-
ble bowel syndrome-type symptom-
ology is common and definitely 
skews toward some of those younger 
patients that maybe weren’t well 
socialized or have more generalized 
behavioral disorders. I think it may 
be more common now because of 
the COVID pandemic, but I also think 
there’s increased clinician aware-
ness. In terms of COVID, dogs weren’t 
going into social settings as often, 
and I do take that into account when 
I see patients with these signs. For 
young dogs with GI signs consistent 
with IBS, fiber has been shown to 
potentially be beneficial as well, so 
this can be something to try before 
considering other food trials.

Dr. Frantz: That’s what we have to try 
to get across to pet owners; with ther-
apeutic diets, we’re really trying to 
make their lives easier. We’ve done 
the research so they don’t have to 
worry about trying to find a balanced 
diet that will work for their pet.

Dr. Rudinsky: When I’m making a 
diet recommendation to a reluctant 
client, I have them compare the cost 
of that diet to any pharmaceutical I 
use, with maybe the exception of 
prednisone. Medications like 
budesonide or cyclosporine are all 
going to be infinitely more expensive 
than the cost difference between a 
commercially available pet food and 
a veterinary therapeutic diet.

Dr. Daristotle: What are the benefits 
of fiber for the gut and the immune 
system?

Dr. Frantz: I think fiber has become 
much more of a hot topic in the past 
decade. I think the old theory was to 
make a diet as highly digestible as 
possible, which entailed extremely 
low ash and fiber. That was the old 
adage, I think, but since then, we’ve 
learned a lot more about probiotics, 
prebiotic fibers, and even postbiotics, 
which we can use to influence the gut. 
The easiest and most cost-effective 
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way to do that is with the right fiber 
sources. We know that a lot of our 
immune system is in the gut; it’s 
impacted by the health and stability 
of what we reference as the microbi-
ome now, and you see a lot of 
research around the microbiome and 
trying to figure out how to manipu-
late it. Any diet change will disturb 
that environment, so knowing what a 
diet will do and being on something 
consistent can really help avoid any 
unwanted shifts in that microbiome. 
That’s one of the points we’ve 
emphasized in our products—the 
importance of fiber. It’s not just about 
treating a GI disease or whatever. We 
do that in our puppy foods or kitten 
foods to try to get that right balance 
of digestibility and beneficial fibers.

Dr. Raditic: There has been a shift in 
focus from probiotics to prebiotics. 
What do we know about fiber, a pre-
biotic? Let’s play with fiber because 
we probably statistically have a better 
chance of creating a healthy GI micro-
bial population and immune 
response by doing that.

Dr. Rudinsky: We just completed a 
study on acute diarrhea that will be 
published later in JAVMA. It showed 
that psyllium-enhanced, fiber-based 
diets outperform metronidazole for 
resolution of clinical signs without 
any of the deleterious effects of met-
ronidazole. When we looked at the 
microbiome and metabolome of 
these dogs, including the dysbiosis 
index, secondary bile acids, and 
short-chain fatty acids, these dogs 
were much closer to being back 
toward normal values a month out 
from that diarrhea episode when they 
were treated with fiber as compared 
with metronidazole. How many times 
have we seen someone say, “Add 
some canned pumpkin”? We should 
consider instead turning to a thera-
peutic fiber-enhanced diet, because 
it’s nearly impossible to add enough 
canned pumpkin to an existing diet to 
get a therapeutic benefit. So, it’s nice 
to see companies like Blue Buffalo 
investing in fiber because it’s so 
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impactful, and a manufactured diet is 
probably the best way to deliver it.

Dr. Frantz: It’s not just about any one 
given fiber source, right? It’s a blend 
of fibers, and that can be beneficial, 
too. Then, with more novel fibers, 
some fruits and vegetables, they can 
bring some antioxidants along with it 
that have a potential benefit, too, so 
we find that a nice mix of both soluble 
and insoluble fiber can really have 
benefits and perform nicely.

Dr. Daristotle: When we think about 
diet trials for dermatologic diseases 
versus for GI diseases, are they the 
same? How do they differ? 

Dr. Jeromin: As a dermatologist, I 
usually do a full 8 to 10 weeks on a 
diet trial. We also take a week to wean 
onto the new diet. We don’t abruptly 
change their food. I explain that the 
dog may get diarrhea or soft stool if 
they switch abruptly. We explain that, 
once they’re weaned over, they can 
eat nothing else for the duration of 
the trial. We check in with them every 
2 weeks. I think the studies show that 
90% of food-allergic patients will 
show improvement within an 8-week 
diet trial.8 With cats, anecdotally, it 
seems to me you will often know if a 
food trial is effective in a shorter 
period of time than dogs, but we still 
have them go the full 8 weeks.

Dr. Rudinsky: For young dogs with 
concurrent dermatologic and GI 
signs, I have the same approach. 
Where I differ is with pets that have 
suspected food intolerance, as they 
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can display a robust response after 
only 2 weeks on a food trial. Depend-
ing on the clinical signs we’re treating, 
pets with food intolerances rather 
than food allergies will usually 
respond within 5 to 10 days. Cats 
often respond really dramatically 
within just a few days. Vomiting cats 
have been reported to respond within 
24 to 72 hours in a lot of cases,9 so 
there’s a little bit more immediate 
gratification in those cases. A lot of 
my patients are presented with diar-
rhea, so for those, I usually don’t 
worry about a tapered food switch.

Dr. Raditic: As a nutritionist, I get a 
mix of those patients; usually, they 
have both skin and GI signs. I put 
them in what I call the “food bubble” 
and explain that this diet is the only 
thing they can consume during the 
food trial. I also make sure we look at 
the parasite preventives being used. 
We go through all the medications 
and supplements to make sure a pet 
isn’t inadvertently being exposed to 
an allergen through a flavoring. 

Dr. Jeromin: And again, all of these 
conversations are time-consuming; 
we spend a lot of time with these  
clients educating and reeducating. 

Dr. Daristotle: Do you have any tips 
on feeding a multi-pet household 
and how to make sure the pet being 
treated is getting the food and that 
you can monitor how much they’re 
getting?

Dr. Jeromin: Challenges certainly 
arise with food trials. For example, 

you have toddlers who like to drop 
table scraps and multi-pet house-
holds where separating the pets is 
challenging. For a multi-pet house-
hold, if there’s no reason not to, I like 
them to feed all the pets the same 
thing. Inevitably, you will have pets 
licking each other’s bowls or will 
struggle to feed them separately. I 
just think it’s easier if they can put 
them all on the food trial diet. You 
may get complaints on the cost, but 
as we discussed, it’s still preferable to 
other options. 

Dr. Rudinsky: As an internist, where I 
don’t have the ability to intervene is 
in those early husbandry choices that 
pet owners are making at home. So,  
if you think about what we manage 
dietarily—obesity, gastrointestinal 
disease, dermatologic disease, car-
diac disease, urinary disease—it’s 
very likely that, at some point, every 
pet is going to receive a targeted 
dietary recommendation, so that  
may be an area where general practi-
tioners can set themselves and their 
clients up for success and discuss get-
ting into the habit of individualized 
meal feedings for each pet in the early 
days of pet ownership.

Dr. Raditic: With mutli-pet house-
holds, I really do try to get them on 
the same diet, and oftentimes, once 
they see one pet start to reap some of 
the benefits of a therapeutic diet, 
they will even ask if they can put their 
other pet on that diet as well.

Dr. Rudinsky: Another thing to con-
sider in multi-animal household is 
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that, oftentimes, whether due to der-
matologic signs where the pet is dis-
tracted and itching or chronic GI signs 
that have led to a decreased appetite, 
the pet you are targeting is often the 
animal in the household that is more 
likely to be a picky or reluctant eater. I 
think with chronic gastroenterop-
thies, we’re doing a better job at rec-
ognizing when we need to implement 
dietary therapy, but sometimes, we 
fail to recognize that we still need to 
use supportive care measures to help 
transition to a new diet, to control 
their signs and get them feeling good 
enough to accept that new diet. I use 
mirtazapine a lot in my cats for 
dietary adherence if I’m worried 
about the transition to a new diet. 
Once that animal starts feeling better, 
you can taper off those initial starter 
drugs, and once they’re eating 
robustly, you can then have a distinct 
mealtime. It’s not me sitting next to 
my dog for 4 hours in the morning try-
ing to get them to eat that prescribed 
formula.

Dr. Daristotle: What are some of the 
most common mistakes you’ve 
seen with diet trials, especially 
when a patient comes to you with a 
diet trial that’s already been done?

Dr. Jeromin: In my experience, rec-
ommending over-the-counter, limit-
ed-ingredient diets is the number one 
mistake. The other would be running 
a blood test for food allergies, which 
doesn’t actually help determine 
which foods a pet can or cannot toler-
ate. It’s also common to see too short 
of a duration for a food trial.

Dr. Rudinsky: I think looking at the 
nuanced needs of an individual when 
selecting a food for a diet trial is often 
overlooked. When I think of GI dis-
ease, the criteria I’m usually looking 
at in a diet for my patients is digest-
ibility, fat content, fiber content, and 
hydrolyzed versus novel protein or 
novel ingredients. As we mentioned, 
there’s not really a clear definitive 
answer regarding whether hydrolyzed 
or novel is the better choice, but in a 

GI case, it’s helpful to consider the 
whole nutrient profile when choosing 
a diet. You can argue that putting a 
dog on a hydrolyzed diet would be a 
great option from an allergic stand-
point, but if you happen to reach for 
something like a soy-based vegetar-
ian option, it will be extremely low in 
fiber. So, regardless of what that does 
for that dog’s allergies, if the dog 
requires fiber for its GI health, you’re 
going to have worse GI signs. So, not 
considering the global perspective of 
a GI patient I think can sometimes 
lead diet trials a little bit astray. Plus, 
if it’s not set up right, you’re going to 
waste a lot of time as well as fatigue 
the client. I think that’s so true about 
diet trials because owners are 
fatigued when they’ve bought multi-
ple diets. Now they’re finding out that 
diet wasn’t the right one or maybe 
wasn’t the best choice. So, getting the 
client onboard and maybe taking that 
extra time upfront to do some diet 
research will make everyone’s life a 
little easier down the road, including 
the person who is in first-opinion 
practice, because they’re seeing 98% 
of these animals for their follow-up, 
not the referral center. 

Dr. Raditic: I think general practi-
tioners also need to realize that a lot 
of the serum testing, saliva testing, 
hair, etc. for food haven’t been  
validated. These tests are unreliable 
and should not be used as a diagnos-
tic test for food allergies.10-12 So, if 
they’ve been to their GP and did that, 
we have to break down that miscon-
ception and start over with a diet trial. 
Getting that commitment upfront 
that this is what it’s going to take is 
important, and we have to follow up 
continually to see how they are doing. 
One thing I do to help with the suc-
cess of my diet trials is give my clients 
fecal score charts and itch tracker 
charts where they can rate their pet’s 
stool consistency and pruritus level 
daily. So, I get the owners doing 
something too during this period so 
they can start to see some numerical 
trends. I really would encourage gen-
eral practitioners to give pet owners 
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something like this to do so they can 
see the progress. Skin improvements 
and fecal improvements are like 
watching grass grow, but if we’re 
charting these signs, then we can 
actually show them if it’s getting bet-
ter or worse. I think that type of 
approach and getting clients more 
involved so they can feel like they are 
part of the process is helpful. You 
form a team, and that client becomes 
more committed. 

Dr. Rudinsky: I think those clinical 
scoring systems for chronic enteropa-
thy or PLE can be very useful. Those 
are really nice because often we’ll see 
a diet trial that gets us 75% of the way 
there as far as control of clinical signs. 
And because the pet isn’t perfectly 
normal, an owner may have a hard 
time seeing that diet is still impacting 
their pet, and those scoring sheets 
provide a little bit of evidence to say, 
“Well, look at the improvement your 
dog has seen; maybe vomiting is the 
most frustrating symptom to you, but 
the diarrhea has resolved and your 
pet is putting on weight and we’ve 
made these improvements.” From a 
GI standpoint, the fecal scoring is also 
really helpful because the nature of 
stool can serve as clues to what you 
want to tweak dietary-wise. What 
does the fecal sample look like? 
What’s the fecal score? How’s the 
urgency? Where do we need to target 
in the gut to manage this? Those are 
all now forms that we have our clients 
do while they’re checking in. For any 
practitioner, those are publicly avail-
able (see Suggested Reading, next 
page). You can include it with your 
intake forms, have an owner fill it out, 
and all you have to do is put the total 
score in the patient record. Another 
thing to keep in mind is that, if a prac-
titioner can’t initially convince the pet 
owner to start a diet trial and instead 
we start a corticosteroid or something 
else, there’s often a tendency to say, 
“Well, a diet change wasn’t an option,” 
and if initially the dog’s not eating, 
then maybe you do need steroids to 
get it started, but we still need to circle 
back on diet because that’s still the 



Copyright 2022
Educational Concepts, LLC, 
dba Brief Media 

We may not get to 100%, but we’re going to 
get that pet much more comfortable and 
then have the ability to treat with medication 
during those flareups

—Dr. Jeromin

ultimate goal for long-term mainte-
nance therapy for that animal.

Dr. Jeromin: I agree. I tell them we’re 
going to try to control their allergic 
pet completely with food and use 
meds for flareups, because there will 
be flareups. Allergies are dynamic, 
not static. And like Dr. Rudinsky said 

about achieving 100%, we may not 
get to 100%, but we’re going to get 
that pet much more comfortable and 
then have the ability to treat with 
medication during those flareups, but 
we don’t want to keep them on those 
meds long-term if we don’t have to. 
We’d rather control the pet’s clinical 
signs with the food. 
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KEY TAKEAWAYS
h Food-responsive diseases are 

collectively referred to as adverse 
food reactions, which include food 
allergies and food intolerances.1 
These diseases often manifest with 
dermatologic or GI signs.

h Therapeutic diets can play a key 
role in both the diagnosis and 
management of adverse food 
reactions.

h Both limited-ingredient diets and 
hydrolyzed diets are commonly 
used for the diagnosis and 
management of adverse food 
reactions. Neither diet has been 
shown to be preferred for all 
situations; the type of diet should 
be selected based on individual 
circumstances. 

h Blue Buffalo carries a line of 
therapeutic diets that are specially 
formulated and manufactured with 
rigorous standards to meet the 
needs of many pets with adverse 
food reactions.
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