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One dose. Administered by you. 

Claro® is the only FDA-approved, single-dose 

canine otitis externa treatment regimen. No 

drops to send home. No work for your clients. 

No worrying about client compliance. Just  

one dose to each affected ear is a full course  

of therapy. 

A solution that is clearly different 

Unlike many other otitis externa treatments, 

Claro® features a clear, aqueous solution.  

No gunk. No mess. Just one dose that quickly 

penetrates deep into swollen, painful ear canals.

 

A trio of active ingredients

Florfenicol

An antibacterial that works by inhibiting 

bacterial protein synthesis. It is from a class  

not commonly used in otic medications  

and is not reported to cause aplastic anemia  

like chloramphenicol.1

Terbinafine

An antifungal with potent anti-yeast activity. 

It penetrates keratinized tissues, entering 

stratum corneum and sebum via direct diffusion 

through skin. It is from a class not commonly 

used in otic medications.

Mometasone furoate

A highly lipophilic, synthetic corticosteroid. It 

is among the most powerful topical steroids 

available today.2 

Practically amazing

Claro® requires no refrigeration, so you can easily 

keep it on hand wherever it’s convenient. Plus, 

once you prescribe and administer this simple 

single-dose solution, the duration of effect 

should last 30 days.

  Just one dose, and you’ll be in 

LOVE. 
Why should you love Claro® (florfenicol, terbinafine,  
mometasone furoate) Otic Solution? 

Let us count the ways.

 1Papich MG. (2010). Florfenicol. In: Saunders Handbook of Veterinary Drugs. 3rd ed. St. Louis, MO: Elsevier Inc.;314-316.
2Patel A. (2011). Use and abuse of glucocorticoids in veterinary dermatology part 2: When to use and when not to use glucocorticoids. Compan Anim. 16(9):37-43. 

Claro® is indicated for the treatment of otitis externa in dogs associated with susceptible strains of yeast (Malassezia pachydermatis) 
and bacteria (Staphylococcus pseudintermedius). CONTRAINDICATIONS: Do not use in dogs with known tympanic membrane 
perforation. CLARO® is contraindicated in dogs with known or suspected hypersensitivity to florfenicol, terbinafine hydrochloride,  
or mometasone furoate.
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It’s time to give the only FDA-approved, 
single-dose canine otitis externa 

treatment a chance. 

Place your order now. Call Bayer, your Bayer 
sales rep, your distributor or order online at 

BayerDVM.com/Claro.

PRECAUTIONS: Do not administer orally. The use of CLARO® in dogs with 
perforated tympanic membranes has not been evaluated. The integrity 
of the tympanic membrane should be confirmed before administering 
the product. Reevaluate the dog if hearing loss or signs of vestibular 
dysfunction are observed during treatment.

©2018 Bayer, Shawnee Mission, Kansas 66201 Bayer, the Bayer Cross and Claro are registered trademarks 
of Bayer. CL18339

  Otic Solution
Antibacterial, antifungal, and anti-in�ammatory 

For Otic Use in Dogs Only
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 �orfenicol, 14.8 mg/mL terbina�ne (equivalent to 16.6 mg/mL 
terbina�ne hydrochloride) and 2.2 mg/mL mometasone furoate. Inactive ingredients include puri�ed 
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:
Shake before use.
CLARO® should be administered by veterinary personnel.  
Administer one dose (1 dropperette) per a�ected ear.  The duration of e�ect should last 30 days.
 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 a�ected external ear canal and squeeze to instill

the entire contents (1 mL) into the a�ected ear.
 9. Gently massage the base of the ear to allow distribution of the solution.
10. Repeat with other ear as prescribed. 
Cleaning the ear after dosing may a�ect product e�ectiveness.
CONTRAINDICATIONS:
Do not use in dogs with known tympanic membrane perforation (see PRECAUTIONS).
CLARO® is contraindicated in dogs with known or suspected hypersensitivity to �orfenicol, terbina�ne 
hydrochloride, or mometasone furoate.
WARNINGS:
Human Warnings:  Not for use in humans. Keep this and all drugs out of reach of children. In case of 
accidental ingestion by humans, contact a physician immediately. In case of accidental skin contact, 
wash area thoroughly with water. Avoid contact with eyes. Humans with known hypersensitivity to 
�orfenicol, terbina�ne hydrochloride, or mometasone furoate should not handle this product.
PRECAUTIONS:
Do not administer orally.
The use of CLARO® in dogs with perforated tympanic membranes has not been evaluated. The integrity 
of the tympanic membrane should be con�rmed before administering the product. Reevaluate the dog 
if hearing loss or signs of vestibular dysfunction are observed during treatment.
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 �eld study conducted in the United States (see EFFECTIVENESS), there were no directly 
attributable adverse reactions in 146 dogs administered CLARO®.   
To report suspected adverse drug events and/or obtain a copy of the Safety Data Sheet (SDS) or for 
technical assistance, contact Bayer HealthCare 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/AnimalVeterinary/SafetyHealth.
PHARMACOLOGY:
CLARO® Otic Solution is a �xed combination of three active substances: �orfenicol (antibacterial), 
terbina�ne (antifungal), and mometasone furoate (steroidal anti-in�ammatory). Florfenicol is a 
bacteriostatic antibiotic which acts by inhibiting protein synthesis. Terbina�ne is an antifungal which 
selectively inhibits the early synthesis of ergosterol. Mometasone furoate is a glucocorticosteroid with 
anti-in�ammatory activity.
MICROBIOLOGY:
The compatibility and additive e�ect of each of the components in CLARO® solution was demonstrated 
in a component e�ectiveness and non-interference study. An in vitro study of organisms collected from 
clinical cases of otitis externa in dogs enrolled in the clinical e�ectiveness study determined that 
�orfenicol and terbina�ne hydrochloride inhibit the growth of bacteria and yeast commonly associated 
with otitis externa in dogs. No consistent synergistic or antagonistic e�ect of the two antimicrobials 
was demonstrated. The addition of mometasone furoate to the combination did not impair 
antimicrobial activity to any clinically signi�cant extent.
In a �eld study (see EFFECTIVENESS), at least 10 isolates from successfully treated cases were 
obtained for S. pseudintermedius and M. pachydermatis.
EFFECTIVENESS:
In a well-controlled, double-masked �eld study, CLARO® was evaluated against a vehicle control in 221 
dogs with otitis externa. One hundred and forty six dogs were treated with CLARO® and 75 dogs were 
treated with the vehicle control. All dogs were evaluated for safety. Treatment (1 mL) was administered 
once on Day 0 to the a�ected ear(s). Prior to treatment, the ear(s) was cleaned with saline.  The dogs 
were evaluated on Days 0, 7, 14, and 30.  Blood work and urinalysis were obtained on Day 0 
pre-treatment and Day 30 at study completion. Four clinical signs associated with otitis externa were 
evaluated: erythema, exudate, swelling, and ulceration. Success was based on clinical improvement at 
Day 30. Of the 183 dogs included in the e�ectiveness evaluation, 72.5% of dogs administered CLARO® 
solution were successfully treated, compared to 11.1% of the dogs in the vehicle-control group 
(p=0.0001).
ANIMAL SAFETY:
In a target animal safety study, CLARO® was administered aurally to 12-week-old Beagle puppies (4 
dogs/sex/group) at 0X, 1X, 3X, and 5X the recommended dose once every 2 weeks for a total dosing period 
of 28 days (3 times the treatment duration). No clinically relevant treatment-related �ndings were noted in 
hearing tests, body weight, weight gain, or food consumption. CLARO® administration was associated with 
post-treatment ear wetness or clear aural exudate, increased absolute neutrophil count, decreased absolute 
lymphocyte and eosinophil counts, suppression of the adrenal cortical response to ACTH-stimulation, 
decreased adrenal weight and atrophy of the adrenal cortex, increased liver weight with hepatocellular 
enlargement/cytoplasmic change, and decreased thymus weight. Other potentially treatment-related 
e�ects included mild changes to AST, total protein, inorganic phosphorus, creatinine, and calcium. 
STORAGE INFORMATION:
Store between 20ºC-25ºC (68ºF-77ºF), excursions permitted 15ºC-30ºC (59ºF-86ºF).
HOW SUPPLIED:
CLARO® solution is supplied in a single-use dropperette in a blister. Each dropperette contains one 1 mL 
dose. CLARO® is available in cartons of two, ten, or twenty dropperettes.

NADA 141-440, Approved by FDA.
Bayer, the Bayer Cross and CLARO are registered trademarks of Bayer.
©2016 Bayer HealthCare, LLC. Distributed by: Bayer HealthCare LLC, Animal Health Division,
Shawnee Mission, Kansas 66201 
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NADA 141-440, Approved by FDA.
Bayer, the Bayer Cross and CLARO are registered trademarks of Bayer.
©2016 Bayer HealthCare, LLC. Distributed by: Bayer HealthCare LLC, Animal Health Division,
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IMPORTANT SAFETY INFORMATION: NexGard® (afoxolaner) is for use in dogs 
only. The most frequently reported adverse reactions included pruritus, vomiting, 
dry/fl aky skin, diarrhea, lethargy, and lack of appetite. The safe use of NexGard 
in pregnant, breeding, or lactating dogs has not been evaluated. Use with caution 
in dogs with a history of seizures. For more information, see full prescribing 
information or visit www.NexGardForDogs.com.

NexGard is a Merial product. 
Merial is now part of Boehringer Ingelheim.

NexGard® is a registered trademark, and FRONTLINE 
VET LABSTM is a trademark, of Merial. ©2017 Merial, Inc., 
Duluth, GA. All rights reserved. NEX18TRADEAD1 (01/18).

Make killing 
fl eas & ticks

Preferred by dogs1 and dog owners2 – 

NexGard® (afoxolaner) makes it easy to protect 

your canine patients against fl eas and four of the 

most common species of ticks in North America.

1Data on fi le at Merial.
2Data on fi le at Merial.  Based on veterinary dispensed dose data.
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See page 67 for product information summary.
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1750 Veterinarians 
can’t be wrong!
That’s the number of Veterinarians that chose 
an iM3 CR7 for their practice.

VET DENTAL UNITS | VET DENTAL X-RAY | ULTRASONIC SCALERS | HAND INSTRUMENTS | ACCESSORIES & CONSUMABLES

The number 1 choice worldwide for 
CR Veterinary Dental Imaging is as 
clear as the images from our CR7.

• Highest resolution at 25 lp

• Largest range of image
plate sizes

• Ideal for extremities &
orthopedic surgery

• iM3 unlimited technical
support, German made

             I have used a number of DR systems in the past, both in veterinary and human practice (Schick, Sirona, Kodak and 
Genoray), but I would have to say that the results and image quality that I am getting with the iM3 CR7 Vet is the best so far. 

The advantages of the CR7 Vet over other DR systems when used in the veterinary environment include a unique range of 
plate sizes from size 0 up to size 5, which covers all pets from small to large. There is even an intraoral plate for rabbits.”

Dr. Anthony Caiafa 
BVSc BDSc MACVSc  (SA Surgery and Veterinary Dentistry)

 
                      

iM3 USA The Veterinary Dental Company Vancouver WA 98682 USA
ph 800 664 6348      fx 360 254 2940       e info@im3usa.com      www.im3vet.com

an iM3 CR7 fan iM3 CR7 for their pracor their pracor their pracan iM3 CR7 for their pracan iM3 CR7 fan iM3 CR7 for their pracan iM3 CR7 f tictice.e.
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WE ASKED …

Do you perform surgery on or treat 
your own animals?
“Treat, yes. Surgery, no.”—Heather A 

3  
“Yes. The way I see it, if I can’t treat my own animals in the 
same manner, how can I confidently and truthfully tell peo-
ple that I treat their pets as if they were my own?”—Amy G 

16  2  
“Sometimes yes, sometimes no. My older cat is no prob-
lem. I think it’s because he was a patient before he was 
mine and we’d anesthetized him a few times before he 
became mine, so I guess I’m used to it? I’m a total wuss with 
my lizard, though; I have another exotics vet to get a sec-
ond opinion on my lizard to make sure I’m not missing any-
thing.”—Savannah H 

4  
“I do it all unless it’s beyond my capability, but I’ve never 
needed to do anything but spay or neuter and basic care. I 
will euthanize my own pets by myself and hold them until 
the very end.”—Sigrid C 

4  
“Yes, definitely! That way if something goes wrong, I have 
only myself to blame, and I won’t hold a grudge against my 
coworkers.”—Nicole M 

3  1  

Do you have a veterinary nurse or 
assistant with you in the examination 
room?
“Of course, always an assistant! Sometimes a technician. 
Depends. Even my human doctor brings a nurse in with her 
to take notes. Doctors aren’t super human, and owners 
should never restrain in my opinion.”—Nicole M 

2  
“Our assistants are well trained in restraint and we always 
have one in the room for the exam, vaccines, blood draws, 
nails, etc. LVTs are running labs, anesthesia radiology, etc.” 
—Kim C 

2  
“I’m an RVT and I do sometimes go in with my DVM. Not for 
every patient, but if she’s going to need a pair of hands to 
help handle a squirmy kitten or creaky old cat or check a 
mouth-shy cat’s teeth, I’ll go in with her. Otherwise, I’m in 
treatment preparing vaccines, blood collection supplies, 
etc.”—Elise J 

1  
“Work housecalls in the UK. Always have a VN or a vet  
tech with me. Can’t do a proper exam without! They’re 
essential.”—Karen E 

3  1  
“Often not, unfortunately—just too understaffed for it  
usually.”—Julie H 

1  
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Continues on page 12

BRIAN A. DIGANGI, DVM, MS, DABVP, is the senior director of shelter med-
icine for the American Society for the Prevention of Cruelty to Animals. He 
earned his DVM from University of Florida and his MS in veterinary medical 
sciences. He completed a rotating internship in small animal medicine, sur-
gery, and critical care and a residency in shelter animal medicine and became 
board-certified in Canine and Feline Practice and Shelter Medicine Practice. 
Dr. DiGangi has published research on canine heartworm disease, veterinary 
field clinics, feline adoption, pregnancy detection, and immunology. He is a 
member of the board of directors of the American Heartworm Society and the 
Association of Shelter Veterinarians, where he has served 2 terms as 
president. 
top 5 page 55

LORE I. HAUG, DVM, MS, DACVB, CABC, works in a private referral, 
behavior-only practice in Sugar Land, Texas, and is the immediate 
past-president of the American College of Veterinary Behaviorists.  
Dr. Haug is certified through the International Association of Animal 
Behavior Consultants and speaks routinely to veterinary groups and  
animal trainers across the country. She has written numerous articles  
and book chapters and is coauthor of Decoding Your Dog by the American 
College of Veterinary Behaviorists.
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HEIDI B. LOBPRISE, DVM, DAVDC, works in a private specialty practice 
in Flower Mound, Texas, and is the author or coauthor of 3 dental texts, 
including the second edition of Blackwell’s Five-Minute Veterinary Consult 
Clinical Companion: Small Animal Dentistry. She earned her DVM from 
Texas A&M University and spent 20 years in practice before joining the 
veterinary specialty team at Pfizer Animal Health. She later served as 
senior technical manager of Virbac, where she helped organize and was 
the first president for the International Veterinary Senior Care Society. 
comparative imagery page 28

KHURSHEED MAMA, DVM, DACVAA, is a professor of anesthesiology at 
Colorado State University. She earned her DVM from Washington State 
University and completed an internship in large animal medicine and sur-
gery at University of Guelph and a residency in anesthesiology and critical 
patient care at University of California, Davis. Her interests include 
improving anesthetic safety and appropriate treatment of perioperative 
pain in veterinary patients. 
therapeutics snapshot page 31
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MARYANNE MURPHY, DVM, PhD, 
DACVN, is a clinical assistant professor 
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Tennessee. She earned her bachelor’s 
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KENDALL TANEY, DVM, DAVDC, FAVD, 
is a partner at the Center for Veterinary 
Dentistry and Oral Surgery in Gaithers-
burg, Maryland. She earned her DVM 
from Virginia Tech before completing a 
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TOP 5 COMPLICATIONS       
OF TOOTH EXTRACTIONS

Kendall Taney, DVM, DAVDC, FAVD 
Center for Veterinary Dentistry and Oral Surgery 
Gaithersburg, Maryland



B ecause of the prevalence 
of periodontal disease  
in companion animals, 

tooth extraction is commonly 
performed in veterinary medi-
cine.1 Complications from tooth 
extractions can arise and may 
significantly increase anesthesia 
time and morbidity in patients2; 
an awareness of the causes of 
such complications can help  
prevent them. 
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d  FIGURE 1 Fracture of the mesiobuccal and distal roots 
(arrows) during extraction of the left maxillary 4th premolar 
tooth in a dog

TOP 5 COMPLICATIONS OF                 
TOOTH EXTRACTIONS
1. Root Breakage
2. Root Tip in Nasal Cavity & Mandibular Canal
3. Hemorrhage 
4. Dehiscence & Fistula Formation
5. Iatrogenic Jaw Fracture

Following are the author’s 5 most common tooth 
extraction complications.

1 Root Breakage
Mucoperiosteal flaps should be developed 
for most extractions to allow for appropri-
ate exposure for alveolar bone removal, 

which allows for better visualization and subse-
quent tooth root elevation.2-4 As a general rule, 
buccal alveolar bone should be removed before  
elevation is attempted to expose, at minimum, 
approximately half of the root.5 A small bur can be 
used to create a mesial and distal space to allow 
for placement of a dental elevator. Tooth root ele-
vation is a slow process that fatigues the periodon-
tal ligament; if abrupt force is applied before the 
periodontal ligament is fatigued or severed, the 
root often fractures (Figure 1). Adequately expos-
ing soft and hard tissues at the beginning of the 
procedure can save time and allow for successful 
root removal; however, even if careful and appro-
priate techniques are used, roots may still break 
during extraction (eg, due to tooth resorption or 
ankylosis of the root to the alveolus). If a root 
breaks, additional removal of alveolar bone is 
often necessary to retrieve the remaining root 
fragment. 

2 Root Tip in Nasal Cavity  
& Mandibular Canal
A potential sequela of root breakage is 
root tip protrusion into the nasal cavity 

(Figure 2) or mandibular canal (Figure 3),6 which, 
as with root breakage, can be caused by inadequate 

exposure or bone removal. In cases of root break-
age, it is important to determine the location of 
the root tip and assess bone quality via dental 
radiography. If there is significant bone loss, a 
root fragment may be pushed through the apical 
extent of the alveolus and into an area that makes 
retrieval challenging. If this complication occurs 
and the root tip cannot be easily located, closing 
the extraction site and referring to a dental 
specialist is recommended. 

Root removal from the nasal cavity can be espe-
cially difficult because of the large size of the nasal 
cavity and the potential for tooth root migration. 
Large mucoperiosteal flaps, bone windows, and 
suction can aid in the removal process. Avoiding 
the mandibular neurovascular structures when 
removing roots from the mandibular canal can be 
challenging but is crucial, as hemorrhage can 
occur if structures are punctured. 

3 Hemorrhage 
The oral cavity has a rich blood supply from 
many vascular structures. Bone removal 
and development of mucoperiosteal flaps 

for extractions may expose major blood vessels (eg, 
branches of the maxillary artery [infraorbital in 
the maxilla and inferior alveolar in the mandible]). 

http://www.cliniciansbrief.com
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d  FIGURE 2 Right maxillary premolar tooth root in the nasal cavity (A; circle) and root fragment after removal from the nasal cavity (B)

d  FIGURE 3 Extraction of the left mandibular 4th premolar resulted in the mesial root of 308 being pushed into the mandibular canal (A). 
Radiograph of the left mandible in the same patient (B) showing mesial root 308 being pushed into the mandibular canal (circle). The 
site was closed, and the patient was referred to a dental specialist for removal.  

A

A

B

B

Damage to these vascular structures can result in 
significant hemorrhage (Figure 4A, next page). 

Inflamed tissues are a hallmark of active perio-
dontal disease and are prone to heavier bleeding 
as compared with normal tissues.1 If a major vessel 
is damaged, procedures to control hemorrhage 
(ie, direct pressure, ligation, cauterizing, topical 
hemostatic agents) should be instituted (Figure 
4B, next page). In general, there are no major long-
term complications of complete ligation of major 
vessels such as the maxillary and mandibular 
arteries. The high vascularity of the oral cavity 

ensures collateral circulation will be available to 
maintain vitality of the soft and hard tissues7; the 
only exception to this is damage to vessels that 
provide major blood supply to mucoperiosteal 
flaps. For example, damage to the greater palatine 
artery can lead to failure of a hard palate flap used 
to close a large defect.8,9

4 Dehiscence & Fistula Formation 
When operating in the oral cavity, general 
surgical principles should be applied to 
avoid dehiscence and/or formation of an 

oronasal fistula (Figure 5A, next page). A common 

http://www.cliniciansbrief.com
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cause of oronasal fistula formation is extraction 
of a diseased maxillary canine tooth without a 
mucoperiosteal flap. Even if the canine tooth was 
diseased and easily extracted, flap closure of the 
extraction site is still indicated. Gentle tissue 
handling, tension-free closure, and a healthy 
environment for healing are essential to prevent 
flap failure at the surgical site. Adequate blood 
supply in the mouth is generally not an issue, but 
debridement of diseased bone and soft tissue are 
important to encourage rapid healing. 

Most surgical wounds in the oral cavity heal rap-

idly (ie, in 10-14 days). Appropriate suture materi-
als and patterns should be selected; absorbable 
suture materials are recommended to avoid the 
need for suture removal posthealing. The sutures 
will need to remain intact for the healing period 
of 14 days, which is typically not an issue for 
most available absorbable suture materials. If the 
extraction site has not healed after 14 days or an 
oronasal fistula has formed, the patient should be 
reevaluated under anesthesia to assess the need 
for biopsy and/or culture and susceptibility test-
ing to rule out neoplasia or osteomyelitis as a 
cause of dehiscence. 
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d  FIGURE 4 Hemorrhage of the mandibular artery during extraction of an impacted mandibular first molar tooth (A). Postcauterization of 
the mandibular artery (B); the mandibular canal is visible and was close to the roots of the impacted first molar tooth.

d  FIGURE 5 Oronasal fistula formation in a dog after extraction of the left maxillary canine tooth (A); closure of the defect was achieved 
with a single mucoperiosteal flap after debridement of the mature epithelium at the fistula edges. Chronic/recurrent oronasal fistula in 
a small-breed dog (B); closure of this defect required more advanced flap repair techniques.   

A

A

B

B
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A single, well-developed mucoperiosteal flap may 
be all that is required to close an oronasal fistula 
after debridement of the fistula edges. For more 
challenging cases or recurrent fistulas, a double-
flap or other advanced technique by a dental 
specialist may be needed (Figure 5B).10-13

5 Iatrogenic Jaw Fracture
Dental radiography can provide informa-
tion (eg, bone quality, root structure, 
pathology) that can help avoid iatrogenic 

jaw fracture (Figure 6A). Many patients with 
severe periodontal disease will have significant 

A B

C

d  FIGURE 6 Iatrogenic fracture of the left rostral mandible after 
extraction of the left mandibular canine tooth (A; arrows). 
Same patient with iatrogenic jaw fracture after extraction (B); 
significant bone loss from periodontal disease was present, 
which contributed to this complication. Dilacerated root of the 
left mandibular first molar in a small-breed dog (C). The first 
molar in these breeds is often very large as compared with the 
width of the mandible. The hook on the mesial root can make 
extraction more challenging. 

bone loss (Figure 6B) but teeth that are still well 
anchored in the alveolar bone. Tooth resorption 
and ankylosis provide further obstacles to success-
ful extraction. The mandibular canine and man-
dibular first molar are the most common locations 
for iatrogenic jaw fracture.3,4 

Small-breed dogs have a high first molar:mandibu-
lar height ratio, which increases the risk for frac-
ture in cases of periodontal disease.14 In such 
cases, the roots can also be dilacerated (ie, there is 
an abnormal bend, hook, or overall shape to the 
root[s]); the tooth may have significant bone loss 

http://www.cliniciansbrief.com
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and appear to be an easy extraction, but the hook on the end of 
the root tip often makes removal much more difficult (Figure 6C, 
previous page). 

For most patients, prognosis after iatrogenic jaw fracture is good. 
Complete recovery can be expected with appropriate reduction 
and stabilization.15

Conclusion
Owners should be made aware of the specific types of complica-
tions that may be encountered with tooth extraction. Patients 
with significant periodontal disease may be at increased risk, and 
owners should be informed before the procedure that complica-
tions, some of which could warrant referral to a boarded veteri-
nary dental specialist, may arise. The scenarios presented here 
provide the more common complications that may be encountered 
and can provide clinicians talking points to discuss with owners 
to establish appropriate informed consent. With open and honest 
communication between the owner and veterinarian, these diffi-
cult situations can be handled with the patient’s best interest in 
mind. n
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Appetite Stimulant
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solution) is a selective ghrelin receptor 
agonist that binds to receptors and 
affects signaling in the hypothalamus  
to cause appetite stimulation and binds 
to the growth hormone secretagogue 
receptor in the pituitary gland to  
increase growth hormone secretion.

Indication: ENTYCE (capromorelin oral 
solution) is indicated for appetite  
stimulation in dogs.
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The mechanism of action is simple 
but effective: Each daily chew releases 
delmopinol hydrochloride to create a barrier 
that prevents bacterial attachment.2,3 
When bacteria can’t attach, they can’t 
produce plaque bio� lms or the volatile 
sulfur compounds of halitosis. And the 
scrubbing action of the chew works in 
parallel to effectively remove plaque 
and calculus.

For more information, contact your sales 
representative or visit oravet.com

Science You Can Believe In
Delmopinol 
•  Delmopinol has been extensively 

tested in human and animal trials

•  Proven technology originally 
developed for a human oral rinse
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Feline Pemphigus 
Foliaceus

Pemphigus is an autoimmune skin disease in 
which autoantibody-targeted desmosomes 
lose adhesion and form blisters. Two pemphi-
gus variants exist in cats: pemphigus foliaceus 
and pemphigus vulgaris. Evidence suggests 
that cats diagnosed with pemphigus produce 
antikeratinocyte antibodies. Age of onset 
is 3 months to 17 years, with no definitively 
reported breed or sex predilection. Lesions, 
often bilaterally symmetrical, typically appear 
first on the dorsal muzzle, nasal planum, peri-
orbital skin, and pinnae but may be restricted 
to footpads and ungual folds. The ventrum is 
commonly affected. Mucosal lesions are not 
typically observed. Superficial pustules can 
evolve quickly into erosions and yellow crusts 
with scaling and alopecia. Pruritus, lameness, 
anorexia, depression, fever, and/or weight loss 
may be seen. 

Pemphigus is cytologically characterized by 

nondegenerate neutrophils, rare eosinophils, 
and acantholytic keratinocytes in clusters or 
rafts. Histopathologic findings more specific 
to pemphigus foliaceus include pustules that 
span the length of multiple follicular units, 
recornification, and rafts of acantholytic 
keratinocytes or keratinocytes that adhere 
to overlying stratum corneum. Direct and 
indirect immunofluorescence testing may 
detect antikeratinocyte IgG, although the 
latter has been considered unreliable in cats. 

Treatment involves immunosuppressive 
doses of prednisolone until remission occurs, 
followed by tapering to the lowest possible 
alternate-day dose. Adjunct therapies include 
chlorambucil and cyclosporine; cyclosporine 
may also be used as monotherapy to avoid 
glucocorticoid side effects. Newer available 
treatment options include mycophenolate 
mofetil, leflunomide, and methotrexate, 
as well as plasmapheresis and intravenous 
immunoglobulin therapy. CBC, serum 
chemistry profile, and urinalysis are 
recommended at one and 3 months after 
initiating therapy, then every 6 to 12 months 
thereafter.—Burrows AK, Bizikova P

North American 
Veterinary Dermatology 
Forum 2017

April 26-29, 2017 
Orlando, Florida
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Antimicrobial 
Activity & Biofilm 
Inhibition by 
Manuka Honey

Little evidence is available on the efficacy  
of manuka honey (MH) against bacterial 
pathogens in veterinary patients; however, 
ample data exist on its effectiveness in 
humans. To address this lack of veterinary 
data, a study was performed to determine 
the minimum inhibitory concentration 
(MIC90; ie, lowest concentration that  
inhibits visible growth in 90% of isolates), 
minimum biocidal concentration (MBC90; ie, 

lowest concentration that kills 99.9% of the 
population in 90% of isolates), and minimum 
biofilm eradication concentration (MBEC90;  
ie, minimum concentration to eradicate the 
biofilm of 90% of isolates) for MH against 
Staphylococcus pseudintermedius, methicillin-
resistant S pseudintermedius (MRSP), and 
Pseudomonas aeruginosa in 15 skin and ear 
isolates from clinical canine patients. MH was 
tested on all isolates at dilutions of 3%, 6%, 
12.5%, 25%, 50%, and 100%. MIC90, MBC90,  
and MBEC90 for S pseudintermedius were  
12.5%, 25%, and 35%, respectively. MRSP 
values were 12.5%, 30%, and 40%, respectively. 
P aeruginosa values were 22.5%, 45%, and 45%, 
respectively. This study concluded that MH has 
antimicrobial activity and eradicates biofilm 
formation in canine skin and ear isolates of  
S pseudintermedius, MRSP, and P aeruginosa. 
—Palmeiro B, Soto E, Yun S, Rabdelrazek S

North American 
Veterinary Dermatology 
Forum 2018 
May 1-5, 2018 
Maui, Hawaii
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Correlation Between Methicillin 
Resistance & Enrofloxacin 
Resistance in Strains of 
Staphylococcus pseudintermedius

Alopecic Diseases

Alopecia, or the absence of hair where 
hair normally grows, can be inflamma-
tory or noninflammatory. One source of 
infectious inflammatory alopecia, super-
ficial bacterial folliculitis, is commonly 
caused by Staphylococcus spp. Presenta-
tion varies by breed, and clinical signs 
may include pustules, erythema, hyper-
pigmentation, and/or epidermal collar-
ettes. Other common causes of infec-
tious inflammatory alopecia include 
dermatophytosis and demodicosis. Non-
infectious causes of inflammatory alope-
cia include pemphigus complex, alope-
cia areata, and sebaceous adenitis. 

This study evaluated the correlation 
between enrofloxacin resistance and 
methicillin resistance in strains of 
Staphylococcus pseudintermedius cul-
tured from dogs with superficial pyo-
derma and otitis externa. The radical 
oxygen species produced by β-lactams 
and fluoroquinolone bactericidal anti-
microbials lead to accelerated muta-
tion rates of bacteria. Fluoroquinolo-
nes may produce higher mutation 
rates, potentially inducing resistance  
to other antimicrobials. Researchers 
tested 104 samples of S pseudinterme-
dius via disk-diffusion tests with oxacil-
lin and enrofloxacin. Forty-six samples 
(44.2%) demonstrated enrofloxacin 

Pemphigus foliaceus is the most com-
mon of the pemphigus complex and is 
characterized by the formation of pus-
tules that are often interfollicular, with 
lesions (including crusts, erosions, and 
ulcerations) most often found on the 
face, nasal planum, periocular skin, ears, 
and footpads. 

There are several forms of congenital 
noninflammatory alopecia, including 
black-hair follicular dysplasia, color 
dilution alopecia, and pattern baldness. 
These are often breed-specific. 

Endocrine noninflammatory alopecia 
has several potential causes. Alopecia 
associated with hypothyroidism can be 
distributed over areas of wear (eg, nose, 

elbow, trunk, tail); hair may appear dry 
and brittle, and hyperpigmentation, 
seborrhea, and/or recurrent skin 
infections may be present. Alopecia 
secondary to hyperadrenocorticism 
is classically symmetric, is confined 
to the trunk, and may be patchy 
or diffuse. Seasonal flank alopecia 
is characterized by hair loss and 
hyperpigmentation over the lateral 
trunk that occurs in the fall and winter 
and resolves in the spring. Etiology is 
unknown. Other potential causes of 
noninflammatory alopecia include 
alopecia X, hyperestrogenism, telogen 
and anagen effluvium, postclipping 
alopecia, traction alopecia, and feline 
psychogenic alopecia.—Pieper JB 

SYMPOSIUM CAPSULES

resistance, 38 (36.5%) demonstrated 
methicillin resistance, and 33 (31.7%) 
were resistant to both drugs. A positive 
Spearman’s correlation was found 
between methicillin resistance and 
enrofloxacin resistance. Researchers 
concluded that, although resistance 
induction cannot be inferred, the 
results suggest possible methicillin- 
resistant S pseudintermedius strain 
selection by fluoroquinolones; avoiding 
empiric fluoroquinolone treatment as 
part of a judicious antimicrobial plan is 
recommended.—Botoni LS, Scherer CB, 
Paes-Leme FO, Costa-Val AP, Heinemann 
MB 

Avoiding empiric 
fluoroquinolone 
treatment as part  
of a judicious 
antimicrobial plan 
is recommended.
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Updates on 
Allergen-Specific 
Immunotherapy

Despite increasing availability of 
newer pharmacologic and biological 
treatments for allergies, allergen-specific 
immunotherapy (ASIT) remains an 
important component of multimodal 
treatment of allergies in dogs, cats, and 
horses. ASIT can modify the pathogenesis 
of the condition, lacks long-term side 
effects, has minimal adverse effects, is 
compatible with other allergy treatments, 
and has prolonged efficacy. However, 
onset is delayed, and there is potential 
for lack of efficacy and relatively higher 
cost. ASIT for canine atopic dermatitis is 
generally administered subcutaneously 
(SCIT) or sublingually (SLIT). SCIT and 

Delusional 
Parasitosis

Delusional parasitosis (DP) is the 
false belief that one’s skin, body, or 
environment is infested by parasites 
or inanimate objects. Pet owners 
with DP may present their pet to a 
veterinary practice as the source of 
their own infestation or to investigate 
an imagined infestation on the pet. In a 
recent study of 724 suspected cases of 
DP, the pet owners were predominantly 

SLIT mechanisms of action differ; thus, 
a patient may respond better to one 
route over the other. SLIT is usually 
administered easily but requires twice-
daily administration as compared 
with SCIT, which can be administered 
infrequently. Of note, there is virtually 
no standardization for ASIT protocols, 
including testing, composition, and 
dose schedules. Accurate identification 
of allergens is key. 

Atopic dermatitis in dogs appears to be 
similar to atopic dermatitis in humans; 
thus, research findings in humans may 

white, female, and between the ages of 
30 and 60. 

Pet owners with DP may cause harm to 
their pet in their efforts to rid them of 
the imagined problem and often reject 
the veterinarian’s nonparasitic diag-
nosis. Conversely, pets are sometimes 
prescribed unnecessary treatments by 
well-meaning veterinarians. Pet own-
ers with DP often have a long history of 
battling falsely perceived parasitosis 
on themselves, their pets, and in their 
homes. Owners usually bring in mate-
rials believed to be evidence of infesta-
tion, describe the issues at length, and 

be of benefit to canine patients. For 
example, recent human studies have 
suggested that treatment with a single 
dominant allergen may be as effective 
as multiallergen ASIT. Additional areas of 
potential exploration based on human 
studies include the use of recombinant 
allergens or allergen peptides, adjuvant-
like manipulations, coadministration 
of immunomodulators, and new 
routes of administration. SLIT trials for 
peanut allergies in humans have shown 
promise, indicating a possible role for 
ASIT in food allergies.—DeBoer DJ  

may have lesions. Veterinarians must 
run the necessary diagnostics to rule 
out possible causes of clinical signs the 
owner describes. If there is no medically 
justifiable reason to treat the patient, 
the veterinarian must attempt to lessen 
the owner’s distress and not prescribe 
unnecessary treatments. Validating 
their concerns and sticking to facts can 
help disarm frustrated owners. If a risk 
to the pet, owner, or other humans is 
perceived, appropriate local authorities 
or institutions should be contacted. 
—Nelson K, Kock SN n

SLIT trials for peanut allergies in humans 
have shown promise, indicating a possible 
role for ASIT in food allergies.

http://www.cliniciansbrief.com


Mazzaferro EM et al. The 
role of albumin replacement 
in the critically ill veterinary 

patient. JVECC. 2002; 12(2): 
113-24.

Olah A, Romics Jr L. 
Enteral nutrition in acute 

pancreatitis: A review of the 
current evidence. World J 

Gastroenterology. 2014 Nov 21; 
20(43): 16123-16131

Blaser AM et al. Early  
enteral nutrition in critically 

ill patients: ESICM clinical 
practice guidelines. Intensive 

Care Med (2017) 43:380–398. 

Yin J et al. Early versus 
delayed enteral feeding in 
patients with abdominal 

trauma: a retrospective 
cohort study. Eur J Trauma 

Emerg Surg. 2015 Feb; 
41(1):99-105.

Brunetto MA et al. Effects  
of nutritional support  

on hospital outcome in dogs 
and cats. JVECC. 2010; 20(2): 

224-231.

Jennifer Good,  
DVM, DACVECC

Clinical Assistant Professor of 
Emergency and Critical Care

University of Georgia  
College of Veterinary Medicine

NUTRITION EXCHANGE

The Healing Power of  

Nutrition for  
Critically Ill Patients
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How important is nutrition when 
considering all of the factors  
that must be addressed with a 
critically ill patient? 

Nutrition is a paramount consideration. 
Without the right nutrition, a patient can fall  

apart on the inside, even as you address other vital  
factors such as blood pressure, trauma and pain. 
 A patient that has just had surgery or a trauma  
is in a unique metabolic state, regardless of body 
condition going into the surgery. Hormones and 
inflammatory mediators can cause the patient 
to become catabolic, necessitating intake of 
high levels of protein and calories. This is true 
of patients that are of normal weight as well as 
those that are overweight or obese.

What factors should be  
considered when choosing  
a diet for these patients?

It’s essential to calculate the appropriate 
balance of protein, fat and carbohydrate 

for the patient and condition. One of the most 
important issues we encounter in the intensive 
care unit (ICU) is addressing the patient’s need for 
dietary protein. Albumin is essential to healing. 
It binds bilirubin to keep it from reaching toxic 
levels, acts as a free radical scavenger, decreases 
platelet reactivity and is vital as a carrier for 
multiple drugs that are protein-bound, such as 
cephalosporins, penicillins and phenobarbital.1 
  We also have to consider the best way to 
deliver nutrition to these patients. Because enteral 
nutrition is best if the patient can tolerate it,2-4 we 
often provide assisted feeding in our hospital 
via a nasogastric or esophagostomy tube when 
patients can’t or won’t eat. If a patient can’t 
handle enteral feeding, parenteral nutrition 
with an appropriate formulation can be 
provided. 
 We recently treated a rescue dog from 
Hurricane Irma in our hospital. Due to 
neglect and a persistent right aortic arch 
that rendered her unable to take in food 
properly, she was extremely emaciated; 
it was a miracle she was still alive. We 
surgically inserted a feeding tube to bypass 
her esophagus and started her on Purina® Pro 
Plan® Veterinary Diets CN Critical Nutrition™ 
formula. She needed an energy-dense diet; 
however, we had to be careful when refeeding her 
to avoid electrolyte abnormalities. 
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 She was on the diet for weeks, and did 
amazingly well. Our goal was to facilitate gains 
in weight and strength that would enable her to 
tolerate corrective surgery.

In what ways do critical care 
specialists think differently about 
nutrition than they once did?

The biggest change is today’s understanding 
that we have to institute nutrition early. In 

the past, if a patient wasn’t eating we were much 
more likely to simply wait a day or two to see if their 
appetite would come back. Now we recognize that 
early nutritional intervention improves the patient’s 
prognosis;5 if the patient isn’t eating, it’s a problem. 
 In our hospital, if a patient undergoes abdominal 
surgery and is handling anesthesia well, I encourage 
the surgeon to put in an esophagostomy tube. That 
way, we know we can feed the animal the next day—
or even that night. The important thing is that we 
don’t have to wait; we can be much more aggressive 
about instituting nutritional intervention.
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4

5

Enteral nutrition is best for those 
patients that can tolerate it. 

Veterinarians should consider 
placement of nasogastric or 

esophagostomy tubes to deliver 
critical care diets to patients that 

can’t or won’t eat.



 In patients that have been anorexic, 
it’s important to slowly reintroduce 
food. Calories should start at 25 percent 
of a patient’s RER and can be increased 
by an addition of 25 percent each day, 
while monitoring for adverse effects.

Protein
Protein content is an important 
component of the critical care diet. 
Not only does protein supply energy, 
but it also provides amino acids 
that support tissue repair, tissue cell 
proliferation and organ repair. These 
benefits are important for any patient 
recovering from surgery, trauma or 
malnourishment. Feeding protein 
provides the essential amino acids for 
protein synthesis and tissue repair.

Digestibility
Patients in compromised states 
shouldn’t have to work harder to break 
down nutrients. Essentially, the higher 
the digestibility of a critical care diet, 
the better. This ensures that nutrients 

Key Takeaways
•  Nutrition is paramount for 

critical care patients and early 
nutritional intervention can 
improve prognosis.

•  By supplying concentrated 
energy along with appealing 
taste and texture, critical care 
diets can support the recovery 
of anorectic, critically ill, 
recovering or malnourished  
cats and dogs. 

•  Critical care diets can be 
appropriate for pets fed at 
home as well as in the hospital, 
provided they are stable and 
willing to eat.

NUTRITION EXCHANGE

Regardless of why a patient requires 
critical care, the nutritional goal is 
always the same: supporting their 
recovery. In my experience as an 
emergency veterinarian, I’ve found 
the four pillars of an effective critical 
care diet to be energy density, protein, 
digestibility and feeding flexibility.

Energy density
Many critical care patients are 
malnourished and in need of an 
energy-dense diet to begin regaining 
body weight and a return to normal 
body function. Caloric needs should be 
determined; the recommended method 
is to establish the patient’s resting 
energy requirement (RER), calculated 
as 70 x (current body weight in kg).0.75  
 Diets that are high in fat can 
facilitate sufficient energy intake 
while keeping food volume low (this 
approach would be contraindicated 
in certain situations, e.g. in patients 
with severe pancreatitis or other GI 
conditions).

Clinical Care Nutrition:  
Not Just for the Hospital 

Callie Harris, DVM
Veterinary Communications 
Manager
Nestlé Purina PetCare

Ashley Powell, DVM
Animal Medical Center
Virginia Beach, Virginia

From the prematurely weaned kitten to the cat recovering from surgery to the dog 
with end-stage cancer, many veterinary patients require critical care diets. I often 
find it appropriate for owners to feed these patients at home, not least because the 
stress of hospitalization can contribute to a patient’s unwillingness to eat. 
 Whether recovering patients are eating on their own or with the assistance of a 
feeding tube, my most important criteria in choosing a critical care diet are energy 
density, appealing taste and texture. I frequently recommend Purina® Pro Plan® 
Veterinary Diets CN Critical Nutrition™ formula, which can be fed to both dogs  
and cats.
 Following are examples where critical care nutrition made a difference for  
my patients.

Case description: My technician owned a cat that required a full-mouth 
extraction due to severe stomatitis. Following the procedure, the cat was 
completely inappetent and required esophageal feeding for two weeks while his 
mouth healed. Consistency is extremely important in these cases; while some 
critical care diets can be a little chunky, CN has a smooth texture and mixes well 
with water. After two weeks of assisted feeding, the patient began eating on his 
own. Once the patient was consuming his resting energy requirement (RER) 
voluntarily, the feeding tube could be removed.

Case description: I recently treated an 8-year-old cat that had suffered from 
anorexia for 4 days due to abdominal pain associated with pancreatitis. She was 
hospitalized and administered IV fluids and supportive care with maropitant, 
famotidine and Vitamin B12 for 24 hours. In order to stimulate her appetite and get 
her eating again—my first priority—she was given mitazapine and offered the CN 
formula; within 3 hours, she began showing interest in the food. Once home, she 
continued on CN for 3 days, at which point her appetite returned to normal and 
she could be gradually transitioned to her normal canned food.

Case description: Following a routine spay, a small-breed dog lost her appetite 
and refused to eat her normal diet. I sent the owners home with CN to ensure 
she was getting nutrition. To their relief, she ate it readily and within a week was 
ravenously eating. At this point, I had the clients slowly transition her back to her 
old food by topdressing her kibble with the CN. Cats and dogs are very sensitive 
to smell, so if the smell of a kibble is turning them off, coating the kibble for a time 
can get them eating again.

“My most important 
criteria in choosing 
a critical care diet 
are energy density, 
appealing taste  
and texture.”

The Four Pillars of  
Critical Care Diets

With a concentrated energy 
source and the right nutritional 
profile, critical care diets 
can support the recovery 
of anorectic, critically ill, 
recovering or malnourished 
cats and dogs.

within the diet can be used effectively 
by the body.

Feeding flexibility
Ideally, a critical care diet should be 
formulated for both acute use and long-
term maintenance. If the goal is to get 
patients out of the hospital and back to 
their homes, feeding the same diet can 
make this process a smooth transition. 
 Taste and texture also play 
important roles. Critical patients are 
often inappetant and must be enticed 
to eat. Diets with soft texture are easier 
to masticate when chewing is painful 
or difficult; they are also easy to liquefy 
when assisted feeding is required. 
 With the four key components of 
energy density, protein, digestibility 
and feeding flexibility, critical care 
diets can support the recovery of 
anorectic, critically ill, recovering or 
malnourished dogs and cats.

 It’s important for sick or recovering 
patients to eat, and pets that don’t feel 
well may be especially averse to eating 
in the hospital. If a patient is stable in 
the hospital but not yet eating, I may 
send them home with a critical care 
diet and instructions for the client to 
call back the next day. If the patient 
still refuses to eat, we can always move 
to assisted feeding; however, many will 
eat the diet in a home setting.

CASE STUDY #1

CASE STUDY #2

CASE STUDY #3
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The Most Energy-Dense
Therapeutic Diet

for Your Critical Care Patients 1
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1 PPVD Product Guide 2016 (Metabolizable Energy), Hill’s Key June 2016 a/d Canine/Feline Critical Care May 2016 (Metabolizable Energy), Royal Canin Product Guide 2017 (Metabolizable energy).
Purina trademarks are owned by Société des Produits Nestlé S.A. Printed in USA.

At 1337 kcal/kg, CN Critical Nutrition™ is the most 
energy-dense therapeutic critical care diet, in an 

easy-to-feed texture for the patients who need it most.

Energy-dense to 
provide needed 
calories

Provides essential 
amino acids for 
protein synthesis 
and tissue repair

High fat to 
provide energy 
density

Contact your veterinary sales consultant or visit PurinaProPlanVets.com.

Smooth 
consistency to 
allow for syringe 
or tube feeding

www.purinaproplanvets.com
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Staging for Chronic Kidney 
Disease in Dogs & Cats

SOUNDING BOARD

DEAR EDITOR: 

We were gratified to read the discussion 
of symmetric dimethylarginine (SDMA) 
incorporation into the International 
Renal Interest Society (IRIS) Chronic 
Kidney Disease (CKD) Guidelines in the 
article “Chronic Kidney Disease Staging 
in Dogs & Cats” by David F. Senior, BVSc, 
DACVIM (SAIM), DECVIM-CA, in the June 
2017 issue of Clinician’s Brief. Dr. Senior 
represents accurately that SDMA may 
add to or supplant diagnostic informa-
tion about a patient’s glomerular filtra-
tion rate determined via creatinine 
measurement, noting that SDMA 
increases earlier in CKD and that it is 
less affected by extrarenal factors (eg, 
muscle mass) that confound traditional 
testing. However, the supporting 
resource “CKD Toolkit: Staging in Dogs 
& Cats” incorrectly represents how IRIS 
has incorporated SDMA into its CKD 
staging guidelines. 

IRIS has not yet adopted SDMA cutoffs 
for the different stages and instead sug-
gests that patients with low BCS may be 
considered understaged based on cre-
atinine measurements when SDMA is 
comparatively higher than expected. 
The following interpretive comments 
for the diagnostic and therapeutic use 
of SDMA were incorporated into the 
2015 IRIS CKD Guidelines:

SDMA concentrations in blood (plasma  
or serum) may be a more sensitive bio-
marker of renal function than blood creat-
inine concentrations. A persistent increase 
in SDMA above 14 µg/dL suggests reduced 
renal function and may be a reason to 
consider a dog or cat with creatinine val-
ues less than 1.4 mg/dL or less than 1.6 
mg/dL, respectively, as IRIS CKD Stage 1.

In IRIS CKD Stage 2 patients with low 
body condition scores, SDMA greater 
than or equal to 25 µg/dL may indicate 
the degree of renal dysfunction has been 
underestimated. Consider treatment rec-
ommendations listed under IRIS CKD 
Stage 3 for [these patients].

In IRIS CKD Stage 3 patients with low 
body condition scores, SDMA greater 
than or equal to 45 µg/dL may indicate 
the degree of renal dysfunction has been 
underestimated. Consider treatment rec-
ommendations listed under IRIS CKD 
Stage 4 for [these patients].

These additions to the guidelines are pre-
liminary, based on early data derived from 
the use of SDMA in veterinary patients.  
The IRIS board fully expects them to be 
updated as the veterinary profession gains 
further experience using SDMA alongside 
the long-established marker, creatinine, in 

CKD = chronic kidney disease

IRIS = International Renal Interest Society

SDMA = symmetric dimethylarginine

the diagnosis and therapeutic monitoring 
of canine and feline CKD.1

We believe the infographic accompanying 
the article has specific errors shown for 
SDMA in each of the recognized stages of 
CKD. The corrections are as follows:

h   For Stage 1, SDMA should be greater 
than 14 µg/dL, rather than less than 
as shown.

h   For Stage 2, SDMA should be greater 
than 14 µg /dL, rather than 14-25 µg/dL 
as shown.

h   For Stage 3, SDMA should be moder-
ately increased, rather than greater 
than or equal to 25 µg/dL as shown.

h  For Stage 4, SDMA should be mark-
edly increased, rather than greater 
than or equal to 45 µg/dL as shown.

—Sincerely,
Jane Robertson, DVM, DACVIM 

Jennifer Ogeer, DVM, MSc, MBA, MA
Celeste Clements, DVM, DACVIM

IDEXX Laboratories n 

Reference 
1. International Renal Interest Society. IRIS 

Staging of CKD. IRIS website. http://iris-kidney.
com/pdf/003-5559.001-iris-website-staging-
of-ckd-pdf_220116-final.pdf. Modified 2015. 
Accessed October 17, 2017.
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Stomatitis can refer to any inflammation in the 
oral cavity, but, clinically, it typically refers to 
the exaggerated immune response of some 
cats to minimal accumulations of plaque and 
calculus. In contrast, when such irritants 
accumulate on the teeth of relatively normal 
cats, periodontal disease with loss of tissue 
(eg, gingiva, bone) may occur.

It is important to identify cases with just alveolar and 
labial/buccal mucositis and no caudal mucositis. If 
these patients respond to adequate Phase I treatment 
(ie, complete cleaning and polishing, radiographs, and 
select extractions), stomatitis is unlikely.

Patients with caudal mucositis in the area bordered 
medially by the palatoglossal folds and fauces (formerly 
termed faucitis, which is less accurate) generally will 
not respond to Phase I treatment; Phase II intervention 
(ie, caudal mouth extractions, complete removal of all 
remaining premolars and molars, and debridement of 
inflamed tissues [eg, friable gingival margins and alve-

Feline Chronic 
Gingivostomatitis

Heidi B. Lobprise, DVM, DAVDC
Main Street Veterinary Hospital & Dental Clinic
Flower Mound, Texas 
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COMPARATIVE IMAGERY h DENTISTRY  h PEER REVIEWED

d  FIGURE 1 Significant alveolar and labial/buccal mucositis, likely 
associated with advanced periodontal disease, in a 5-year-old 
neutered male domestic shorthair cat. Radiographs are 
recommended to evaluate for any changes (eg, tooth resorption).  

olar ridges]) is often recommended. Incisors can also be 
removed, but, unless there is significant inflammation 
or bone loss, the canine teeth are kept because of the 
additional surgical time and expense required for full-
mouth extractions and/or owner preference to preserve 
the canines.

http://www.cliniciansbrief.com
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d  FIGURE 3 Caudal mucositis in a 2-year-old 
neutered male domestic medium-hair cat. 
Caudal mucositis is indicative of more advanced 
feline chronic gingivostomatitis and carries a 
more guarded prognosis. At minimum, caudal 
mouth extractions should be performed.

d  FIGURE 2 Caudal mouth from the patient in 
Figure 1 showing no inflammation. The patient 
either has periodontal disease or less advanced 
feline chronic gingivostomatitis. 

d  FIGURE 4 Caudal mouth extractions (left 
mandible) with gingival flaps, sectioning of 
teeth, and removal of all premolars and molars 
in the patient in Figure 3

d  FIGURE 5 Radiograph of left mandible with 
extensive bone loss in the patient in Figures 3 
and 4

d  FIGURE 6 In addition to complete extractions, 
all inflamed soft and osseous tissues must be 
debrided via alveoloplasty with a diamond bur.

d  FIGURE 7 Radiograph of left mandible of the 
patient in Figures 3-5 after extractions and 
alveoloplasty n
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PLUMB’S THERAPEUTICS BRIEF h THERAPEUTICS SNAPSHOT h PEER REVIEWED

Ketamine is a commercially available 
cyclohexanone with a long-standing role in 
global veterinary anesthesia. 

OVERVIEW
h  The commercially available formulation, ketamine hydro-

chloride, is acidic and can cause pain on intramuscular 
injection (author experience). However, the drug itself—
which is a racemic mixture of 2 optical isomers—is a weak 
base, with a pKa of 7.5. 

h  No receptor-specific reversal agent exists for ketamine.

PHARMACOKINETICS & CLINICAL USE
h  Ketamine is typically administered intravenously, but intra-

muscular administration may be used in some instances (eg, 
feline feral neuter programs, primate or wildlife management). 

h  Drug uptake following intramuscular administration is 
approximately 93%.1 

h  Although oral administration may occasionally be recom-
mended (eg, to treat fractious animals), extensive first-pass 
metabolism can result in low bioavailability (≈16%) in sys-

temic circulation, making this route somewhat impractical.1 
h  Ketamine continues to be extensively used in the anesthetic 

management of horses, nonhuman primates, and other 
nondomesticated species, but its popularity as an anes-
thetic induction agent in dogs and cats continues to decline 
in the United States. 

  •  This decline is likely due to the availability of other drugs 
as well as ketamine-induced behavioral adverse effects 
(eg, excitement on emergence from anesthesia, myoclo-
nus, increased motor activity). 

  –  To help counter these behavioral effects and muscle 
hypertonicity, ketamine is most commonly used with 
other drugs (eg, benzodiazepines, α2-adrenergic agonists).

h  Its use with propofol has been evaluated in dogs; results 
have shown improved heart rate and blood pressure but 
increased respiratory depression as compared with use of 
propofol alone.2

  •   Induction and intubation conditions were also consistently 
good with this drug combination.

  •   This combination has also been used with favorable 
results to provide total intravenous anesthesia for cats 
undergoing ovariectomy.3

Ketamine
Khursheed Mama, DVM, DACVAA

Colorado State University
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CARDIOVASCULAR EFFECTS
h  Primary cardiovascular effects of ketamine administration 

include an increase in sympathetic tone and potential depres-
sion of baroreceptor feedback in healthy humans and animals.

  •  This most commonly causes an increase in heart rate and 
blood pressure, despite mild vasodilation.4,5

h  Myocardial work and oxygen consumption are also increased 
with ketamine administration.

  •  Although well tolerated in normal patients, ketamine is not 
recommended in animals with restrictive or hypertrophic 
cardiac diseases and other conditions for which an increase 
in sympathetic tone is undesirable (eg, hyperthyroidism, 
pheochromocytoma).6-8 

h  Although myocardial contractility may increase, decrease, or 
remain unchanged in animals, depression of myocardial func-
tion has been seen in isolated heart preparations.7,9 

  •  Blood pressure has also been shown to decrease following 
ketamine administration in hypovolemic animals.10,11 

RESPIRATORY EFFECTS 
h  Mild, transient decreases in ventilation and oxygenation have 

been reported following ketamine administration.12,13  
  •  However, an increase in respiratory rate may also be ob- 

served if excitement is an effect of anesthetic induction.12,13 
  •  An apneustic breathing pattern is common following keta-

mine administration. 
h  Ketamine serves as a bronchodilator and may be of value  

in animals with chronic obstructive pulmonary disease or 
asthma.14 

  •  Pharyngeal and laryngeal reflexes often remain, but  
intubation conditions are good once the mouth is open. 

  •  An antisialagogue may be beneficial to counteract increased 
salivation seen with ketamine administration.

ANALGESIA 
h  Although ketamine is less commonly used as a sole anesthetic 

induction agent in dogs and cats, its use in the prevention of 
wind up or spinal facilitation of pain is increasing. 

  •  Veterinary studies are limited but, along with clinical impres-
sions, suggest that NMDA (N-methyl-d-aspartate) antagonist 
actions are beneficial in painful animals. A study has shown 
that, when a ketamine infusion was administered as part of a 
balanced analgesia plan in the intraoperative period to dogs 
undergoing forelimb amputation, the need for additional 
postoperative analgesics was reduced.15 

 
ADDITIONAL ADVERSE EFFECTS
h  Seizure-like effects have been reported, although ketamine 

has been used to treat seizures.14 
  •  These effects are noted less in the positive (or S) isomer, 

which may be available in some countries.16,17 
h  Although racemic ketamine is generally efficiently cleared by 

the liver and excreted with its metabolites by the kidneys, fac-
tors affecting metabolism or excretion can prolong clearance. 

  •  Emergence reactions (eg, presumed hallucinogenic or excit-
atory behaviors exhibited upon emergence from anesthesia) 
may therefore result.

   –  Because both ketamine and the active first metabolite  
norketamine are excreted by the kidneys, these negative 
behavioral effects may be further exacerbated in cats  
with renal disease.18,19 n
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Seizure  
Classif   ication  
in Cats
Heidi Barnes Heller, DVM, 
DACVIM (Neurology)
University of Wisconsin–Madison

In the Literature 
Stanciu GD, Packer RMA, Pakozdy 
A, Solcan G, Volk HA. Clinical 
reasoning in feline epilepsy: 
which combination of clinical 
information is useful? Vet J. 
2017;225:9-12.

FROM PAGE TO PATIENT

FROM THE PAGE …

Several schemes have been used for seizure classification in cats and dogs.1,2 

In 2015, the International Veterinary Epilepsy Task Force recommended seizure 
classification in dogs as reactive seizures (ie, metabolic or toxic causes); second-
ary epilepsy (ie, identified intracranial pathology likely responsible for seizure); 
and idiopathic epilepsy.3 With a few modifications, this system can be applied 
to cats. The decision to pursue additional diagnostic testing in a cat with sei-
zures is complicated. Owner finances, comorbid patient disease, and likely 
underlying causes must be considered. 

This study statistically evaluated specific clinical characteristics commonly 
used to predict seizure cause in dogs for applicability to cats. The goal was to 
provide information to aid in decisions about advanced imaging. Following uni-
variate analysis, logistic regression multivariable analyses of record data from 
110 cats identified 5 risk factors for the development of either idiopathic or sec-
ondary epilepsy. Reactive seizures were not included in the comparison. 

Purebred cats older than 7 years with an abnormal neurologic examination 
were more likely to be diagnosed with secondary epilepsy than with idiopathic 
epilepsy. Of importance, because juvenile-onset seizures were not included as a 
subset, the predictive factors in this study should not be applied to cats younger 
than 12 months. Cats with seizure onset before 12 months of age are diagnosed 
more commonly with secondary epilepsy.4 

http://www.cliniciansbrief.com


Ictal factors (eg, salivation, vocalization) were consid-
ered predictive of either secondary or idiopathic epi-
lepsy; however, caution should be exercised when 
including these factors in practice. Owner descriptions of 
events can be erroneous and should be interpreted cau-
tiously.5 Recognition of a change in cognition, limb move-
ment, vocalization, and salivation may be clouded by 
emotion or poorly recognized because only a portion of 
the event was visualized.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1     Cats that are 1 to 7 years of age at seizure onset are  
more likely to be diagnosed with idiopathic 
epilepsy as compared with secondary epilepsy.

2     A normal neurologic examination was reported in 
79% of cats with idiopathic epilepsy as compared 
with 48.9% of cats with secondary epilepsy.

3     Type of seizure (ie, focal vs generalized) was not 
predictive of seizure classification.
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Novel Canine Ox ygen  
Therapy Techniques
Rebecca A. Johnson, DVM, PhD, DACVAA
University of Wisconsin–Madison 

In the Literature
Daly JL, Guenther CL, Haggerty JM, Keir I. Evaluation of oxygen administration 
with a high-flow nasal cannula to clinically normal dogs. Am J Vet Res. 2017; 
78(5):625-630.

FROM THE PAGE …

Acute respiratory distress is frequently treated with conventional oxygen-delivery systems (eg, face 
masks, hoods, oxygen cages, unilateral or bilateral nasal cannulas or catheters; Figure) using nonheated, 
100%-inspired oxygen. However, patient intolerance, patient complications (eg, barotrauma, pneumonia, 
pneumothorax), and low or variable alveolar oxygen levels can cause difficulties, and if more invasive 
oxygen-delivery techniques (eg, continuous positive airway pressure, mechanical ventilation) are required, 
cost, equipment, need for sedation, and personnel required must be considered. Thus, a clinically useful, 
noninvasive method to improve alveolar, and subsequently arterial, oxygen levels is desirable.

This study evaluated the use of a commercially available high-flow nasal cannula (HFNC; double-prong, 
≈50% of nares diameter) to deliver heated, humidified oxygen at high flow rates. HFNCs use improved dead-
space washout to increase consistency and concentration of alveolar oxygen, subsequently increasing 
arterial oxygenation with minimal alterations in transpulmonary pressures and gastric distension. Three 
techniques (ie, conventional oxygen therapy at 100 mL/kg/min, HFNC at 20 L/min, HFNC at 30 L/min) were 
administered randomly to 6 sedated dogs. All oxygen delivery methods improved arterial partial pressure of 
oxygen (PaO2) from baseline (median PaO2, 85.9 mm Hg); however, PaO2 values with HFNC at 20 L/min and 
30 L/min were significantly higher (median PaO2, 519.9 mm Hg and 538.1 mm Hg, respectively) than with con-
ventional nasal oxygen flows (median PaO2, 202.9 mm Hg). Transpulmonary pressures did not differ from 
baseline and among treatments, and although radiographic evidence of gastric distension was observed in 
one dog, it was not apparent clinically.

This study presented a novel method of oxygen supplementation that provides advantages such as improved 
delivery of humidified and warmed oxygen to alveoli with minimal side effects in normal dogs. Other studies are 
beginning to investigate the efficacy of such methods in compromised patients such as those with intrinsic pul-
monary disease or ventilation disorders.1 Further studies regarding any associated histopathology are needed.

http://www.cliniciansbrief.com
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… TO YOUR PATIENTS 
Key pearls to put into practice:

1    With conventional supplemental oxygen administration, alveolar oxygen 
levels are often low or variable despite 100% oxygen delivery.

2    Commercially available HFNC systems (flow, 20-30 L/min) may offer 
advantages (eg, improved PaO2) over conventional oxygen-delivery 
techniques using nasal cannulas (100 mL/kg/min).

3    Although significant complications associated with HFNCs appeared 
minimal in normal dogs in this study, further studies regarding 
complications associated with such high flows are needed.

Reference
1. Keir I, Daly J, Haggerty J, Guenther C. Retrospective evaluation of the effect of high-flow oxygen 

therapy delivered by nasal cannula on PaO2 in dogs with moderate-to-severe hypoxemia. J Vet 
Emerg Crit Care (San Antonio). 2016;26(4):598-602.

d  FIGURE Bilateral nasal catheter in a Bernese mountain dog. Catheters are directed 
medially through the ventral meatus and secured to the skin for oxygen administration. 
For HFNCs, double-prong cannulas should be approximately 50% the diameter of the 
nares to allow high-flow administration with minimal airway pressure increases.
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Laparoscopic Spay  
in Dogs with von  
Willebrand Disease 
Jonathan Miller, DVM, MS, DACVS
Oradell Animal Hospital
Paramus, New Jersey

In the Literature
Keeshen TP, Case JB, Runge JJ, et al. Outcome of laparoscopic 
ovariohysterectomy or ovariectomy in dogs with von Wille-
brand disease or factor VII deficiency: 20 cases (2012-2014).  
J Am Vet Med Assoc. 2017;251(9):1053-1058.

FROM THE PAGE …

Coagulopathies such as von Willebrand disease, which has a reported 1.5% prevalence 
in dogs,1 and factor VII deficiency can cause clinically significant bleeding during elec-
tive canine procedures. Human studies have shown more bleeding complications have 
occurred during open procedures as compared with minimally invasive procedures.2-5 

In this retrospective study, 16 Doberman pinschers were diagnosed with von Wille-
brand disease via a low von Willebrand factor antigen concentration (median, 19%; 
normal, 70%-180%) or via a buccal mucosal bleeding time of more than 5 minutes. 
Four dogs (including a beagle, a springer spaniel, a Scottish deerhound, and an Alas-
kan Klee Kai) were diagnosed with factor VII disease by a low serum factor VII activity 
or prolonged prothrombin time. Two dogs had a history of epistaxis, and one dog had 
previous facial bruising and swelling.

Of the 16 dogs with von Willebrand disease, 12 received desmopressin preoperatively; 
4 received desmopressin and an infusion of cryoprecipitate, which is high in von 
Willebrand factor. Of the dogs with factor VII deficiency that received preoperative 
treatment, one received desmopressin and one received a plasma transfusion; the 
remaining 2 dogs received no specific treatment. Laparoscopic ovariectomy or ovario-
hysterectomy with or without gastropexy was performed with no unexplained intra-
operative or postoperative hemorrhage.  

This study showed no increased risk to 
dogs with preoperatively diagnosed 
coagulopathies that underwent laparo-
scopic elective procedures; no differ-
ence between single incisions and 
multiport incisions was noted. Preoper-
ative identification and prophylactic 
treatment were likely key to successful 
procedural outcomes.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Preoperative testing for heritable 
coagulopathies is recommended 
in predisposed breeds.

2   Treatment with desmopressin 
and/or plasma products before 
elective surgeries in dogs with 
von Willebrand disease or factor 
VII deficiency is recommended.

3   Based on study findings, mini-
mally invasive ovariohysterec-
tomy or ovariectomy may be 
considered in female dogs 
affected with von Willebrand  
disease or factor VII deficiency.  
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Effect of Feline  
Diabetes on  
Cardiac Function 
Rebecca Quinn, DVM, DACVIM  
(Internal Medicine, Cardiology)
Angell Animal Medical Center
Boston, Massachusetts 

In the Literature
Pereira NJ, Novo Matos J, Baron Toaldo M, et al. Cats with 
diabetes mellitus have diastolic dysfunction in the absence of 
structural heart disease. Vet J. 2017;225:50-55.

FROM THE PAGE …

In human medicine, diabetes mellitus (DM) is a well-documented cause of cardiac 
dysfunction, specifically diastolic dysfunction. Unlike patients with systolic dysfunc-
tion, patients with diastolic dysfunction have preserved pumping abilities.1 Although 
previous studies have identified high incidences of congestive heart failure in diabetic 
cats, this study was the first to prospectively evaluate the incidence of diastolic dys-
function in cats with DM.2 The purpose was to determine if cats with newly diagnosed 
DM acquired diastolic dysfunction similarly to humans and, secondarily, to determine 
if diastolic dysfunction progresses over time.

Thirty-two diabetic cats and 10 healthy age- and weight-matched controls were 
included in the study. All 32 cats with DM and 10 controls underwent baseline 
echocardiograms and Doppler blood pressure measurements. No evidence of systolic 
dysfunction was noted in any study cats. On initial evaluation, diastolic studies were 
completed in 21 of the 32 cats with DM and 5 of the 10 controls. Of the 21 cats with DM, 
33% were normal and 67% had evidence of diastolic dysfunction. Of the 5 control 
cats, 80% were normal and 20% had evidence of diastolic dysfunction.

On 6-month follow-up examination, 17 of the 32 cats with DM had either died or were 
lost to follow-up or the owners declined follow-up. The remaining 15 cats with DM 
underwent recheck echocardiograms 6 months after initial assessment. Of these, 
5 were in DM remission, whereas the remaining 10 required continued treatment with 

glargine +/- exenatide (a glucagon-like 
peptide-1-receptor agonist) therapy. 
Twelve of the cats with DM underwent 
diastolic studies at 6-month follow-up; 
17% had normal diastolic studies, 
whereas 83% demonstrated diastolic 
dysfunction. Fewer cats in diabetic 
remission still had evidence of diastolic 
dysfunction (60%) as compared with 
cats not in remission (100%). None of the 
cats developed congestive heart failure 
secondary to diastolic dysfunction.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Diastolic dysfunction is 
diagnosed by employing specific 
echocardiographic techniques.

2   Cats with DM demonstrate 
diastolic dysfunction, which 
appears to worsen over time in 
cats that require continued 
antidiabetic therapy. It is possible 
that diastolic dysfunction may 
progress to congestive heart 
failure in some cats with DM.

3   Cats in diabetic remission 
continue to show evidence of 
diastolic dysfunction, but 
dysfunction appears improved as 
compared with cats not in 
remission.

4   Cats with DM may experience 
cardiac complications over time 
and may benefit from routine 
echocardiography, even in the 
absence of cardiac murmurs. 
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Management
Predisposing factors of otitis externa (eg, 
allergies, ear canal conformation, 
excessive hair and glandular secretions, 
excessive moisture, certain 
endocrinopathies) do not cause otitis but 
contribute to ear disease. These factors 
are important to address in order to 
prevent recurrence. 

Lucy was prescribed topical 
TRESADERM® (thiabendazole, 
dexamethasone, neomycin sulfate 
solution) Dermatologic Solution to treat 
her otitis externa. TRESADERM is a 
combination antibiotic (neomycin), 
antifungal (thiabendazole), and steroid 
(dexamethasone) medication that aids in 
the treatment of certain bacterial, 
mycotic, and inflammatory dermatoses 
and otitis externa in dogs and cats.

Outcome
Lucy was re-evaluated by her primary 
care veterinarian 1 week a� er 
TRESADERM therapy was initiated. Her 
right ear was markedly less swollen and 
erythematous, and her owner reported 
no further head shaking at home. Her 
owner was counseled on the potential 
predisposing causes of otitis externa and 
committed to monitoring Lucy closely for 
signs of recurrence.

Presentation
Lucy, a 6-year-old female spayed Golden 
Retriever, was presented for several days’ 
worth of head shaking and scratching at 
her right ear. Lucy had been previously 
healthy and was current on vaccinations. 
She was the only dog in the home and, 
other than monthly parasiticides, was not 
currently receiving any medications. Lucy 
o� en spent a large amount of time 
outdoors with occasional swimming. Her
owner applied a topical ear cleanser 
twice weekly a� er Lucy’s swims.

Physical Examination
Lucy’s right ear was erythematous, warm 
to the touch, and contained moderate 
ceruminous debris. A significant amount 
of crusting was also noted. No cranial 
nerve deficits or ocular changes were 
observed, and the remainder of Lucy’s 
physical examination was unremarkable. 

Diagnosis
Otoscopic examination disclosed a 
normal-appearing and intact tympanic 
membrane, moderate amount of 
ceruminous debris, and mild swelling of 
the vertical ear canal. Cytology yielded 3+ 
cocci and neutrophils (Figure 1).

The Red, Itchy 
Ear: A Case Study 
of Canine Otitis 
Externa

Sponsored by Merial 

 FIGURE 1 
Cytology results demonstrating neutrophils 
and intra- and extra-cellular cocci.

Image courtesy of Elizabeth Layne, DVM
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Research Note: 
Treats &  
Owner Psychology

Research Note: 
Tritrichomonas foetus 
& Giardia duodenalis 
Coinfection 

The objective of this study was to examine owner attitudes and 
views about treats, with a focus on owner perceptions and moti-
vations for feeding treats. In response to researcher-mediated 
questionnaires, pet owners (n = 280) almost unanimously 
viewed the word treat within a nutritional context as opposed to 
as a toy or reward. Most (96%) owners fed treats, with 69% feed-
ing store-bought treats on a daily basis. Most owners fed multi-
ple types of treats, with dog biscuits and chews predominating. 

Many views, both positive and negative, regarding the feeding 
of treats as beneficial and as a contributor to weight gain were 
expressed. Nearly three-quarters of owners considered treats 
to be an additional component to their dog’s diet; however, 
only a minority made adjustments to their pet’s meal intake. 
Owners cited such reasons for giving treats as providing essen-
tial variety in the diet, rewarding good behavior, or keeping 
their pet happy. 

These views demonstrate the complex and multifactorial roles 
that pets have in society, with many owners equating their pet 
with a friend or child. The authors concluded that more 
research is needed to understand pet owner psychology 
regarding provision of treats, especially as it relates to the rise 
in pet obesity.  

Source
White GA, Ward L, Pink C, Craigon J, Millar KM. “Who’s been a good dog?” – Owner 
perceptions and motivations for treat giving. Prev Vet Med. 2016;132:14-19. 

Tritrichomonas foetus and Giardia duodenalis are possible 
causes of diarrhea in cats. T foetus infection results in chronic 
diarrhea and often affects cats from shelters or catteries. The 
trophozoite stage of T foetus has previously been described 
in cats, but the pseudocyst stage is typically found only in 
bovine animals. Giardia duodenalis infection is more variable 
in cats. The organisms are known to coinfect cats. 

This case report described 2 littermate cats with a coinfection 
of G duodenalis and T foetus in the pseudocyst stage. One lit-
termate was originally presented for diarrhea. After an ascarid 
infection was confirmed, both littermates were treated orally 
with milbemycin and praziquantel. As diarrhea persisted in the 
affected cat, coproantigen testing was performed. Results 
were positive for Giardia spp, and the kitten was treated with 
fenbendazole for 5 days. Ongoing diarrhea in the affected kit-
ten was treated with a 10-day course of spiramycin and metro-
nidazole. Although clinical signs briefly resolved, both cats 
developed diarrhea a few days later. 

Fecal smears stained with Lugol solution and Giemsa stain 
identified Giardia spp cysts and trophozoites as well as 
unidentified drop-shaped elements, which were discovered to 
be T foetus pseudocysts. PCR analysis confirmed T foetus infec-
tion. The patients were treated with ronidazole for 14 days, and 
clinical signs resolved.

Source
Zanzani A, Gazzonis AL, Scarpa P, Olivieri E, Balzer HJ, Manfredi MT. Coinfection 
with Tritrichomonas foetus and Giardia duodenalis in two cats with chronic 
diarrhea. Case Reports in Veterinary Medicine. 2016. doi:10.1155/2016/5705168
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Nearly three-quarters of  
owners considered treats to  
be an additional component to 
their dog’s diet; however, only  
a minority made adjustments  
to their pet’s meal intake.

https://www.hindawi.com/journals/crivem/2016/5705168/cta/
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CAUTION: 
Federal (U.S.A.) law restricts this drug to use by or on the order of a 
licensed veterinarian. 

DESCRIPTION: 
Dermatologic Solution TRESADERM® (thiabendazole, dexamethasone, 
neomycin sulfate solution) contains the following active ingredients per 
mL: 40mg thiabendazole, 1mg dexamethasone, 3.2mg neomycin (from 
neomycin sulfate). Inactive ingredients: glycerin, propylene glycol, 
purified water, hypophosphorous acid, calcium hypophosphite; about 
8.5% ethyl alcohol and about 0.5% benzyl alcohol.

INDICATIONS: 
Dermatologic Solution TRESADERM is indicated as an aid in 
the treatment of certain bacterial, mycotic, and inflammatory 
dermatoses and otitis externa in dogs and cats. Both acute and 
chronic forms of these skin disorders respond to treatment with 
TRESADERM. Many forms of dermatosis are caused by bacteria 
(chiefly Staphylococcus aureus, Proteus vulgaris and Pseudomonas 
aeruginosa). Moreover, these organisms often act as opportunistic 
or concurrent pathogens that may complicate already established 
mycotic skin disorders, or otoacariasis caused by Otodectes 
cynotis. The principal etiologic agents of dermatomycoses in dogs 
and cats are species of the genera Microsporum and Trichophyton. 
The efficacy of neomycin as an antibacterial agent, with activity 
against both gram-negative and gram-positive pathogens, is well 
documented. Detailed studies in various laboratories have verified 
the significant activity thiabendazole displays against the important 
dermatophytes. Dexamethasone, a synthetic adrenocorticoid 
steroid, inhibits the reaction of connective tissue to injury and 
suppresses the classic inflammatory manifestations of skin disease. 
The formulation for TRESADERM combines these several activities 
in a complementary form for control of the discomfort and direct 
treatment of dermatitis and otitis externa produced by the above-
mentioned infectious agents.

DOSAGE AND ADMINISTRATION: 
Prior to the administration of Dermatologic Solution TRESADERM, 
remove the ceruminous, purulent or foreign materials from the 
ear canal, as well as the crust which may be associated with 
dermatoses affecting other parts of the body. The design of the 
container nozzle safely allows partial insertion into the ear canal 
for ease of administration. The amount to apply and the frequency 
of treatment are dependent upon the severity and extent of the 
lesions. Five to 15 drops should be instilled in the ear twice daily. 

In treating dermatoses affecting other than the ear the surface of 
the lesions should be well moistened (2 to 4 drops per square inch) 
with Dermatologic Solution TRESADERM twice daily. The volume 
required will be dependent upon the size of the lesion. 

Application of TRESADERM should be limited to a period of not 
longer than one week. 

PRECAUTIONS: 
On rare occasions dogs may be sensitive to neomycin. In these 
animals, application of the drug will result in erythema of the treated 
area, which may last 24 to 48 hours. Also, evidence of transient 
discomfort has been noted in some dogs when the drug was applied 
to fissured or denuded areas. The expression of pain may last 2 to 5 
minutes. Application of Dermatologic Solution TRESADERM should 
be limited to periods not longer than one week. 

While systemic side effects are not likely with topically applied 
corticosteroids, such a possibility should be considered if use of 
the solution is extensive and prolonged. If signs of salt and water 
retention or potassium excretion are noticed (increased thirst, 
weakness, lethargy, oliguria, gastrointestinal disturbances or 
tachycardia), treatment should be discontinued and appropriate 
measures taken to correct the electrolyte and fluid imbalance. 

Store in a refrigerator 36 - 46°F (2 - 8°C).

WARNING: 
For topical use in dogs and cats. Avoid contact with eyes. 

Keep this and all drugs out of the reach of children.

The Material Safety Data Sheet (MSDS) contains more detailed 
occupational safety information. To report adverse effects in users, 
to obtain an MSDS, or for assistance call 1-888-637-4251.

HOW SUPPLIED: 
Product 55871 - Dermatologic Solution TRESADERM Veterinary is 
supplied in 7.5 mL and 15 mL dropper bottles, each in 12-bottle boxes.

Marketed by 
Merial, Inc., 
Duluth, Georgia 30096-4640

DERMATOLOGIC SOLUTION

NADA 042-633, Approved by the FDA

1050-0030-01

®TRESADERM is a registered 
trademark of Merial. ©2015 

Merial, Inc. All rights reserved. 
September 2015
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FROM PAGE TO PATIENT

The Impor     tance  
of Dietar y Histor y 
Jennifer Larsen, DVM, PhD, DACVN
University of California, Davis

In the Literature
Giacometti F, Magarotto J, Serraino A, Piva S. Highly 
suspected cases of salmonellosis in 2 cats fed with a 
commercial raw meat-based diet: health risks to animals 
and zoonotic implications. BMC Vet Res. 2017;13:224.

FROM THE PAGE …

Diets containing raw meat, organs, egg, or bones are preferred by some pet owners; 
these diets are either homemade or commercially available products that may or may 
not be nutritionally complete or balanced. Salmonella spp and other potentially patho-
genic microorganisms are commonly identified in commercial raw pet foods, and there 
have been reports of dogs and cats contracting salmonellosis from dietary sources.1-3 

This case report described the presentation and treatment of 2 previously healthy 
cats from the same household that were diagnosed with salmonellosis. The first cat 
was presented for anorexia, weight loss, vomiting, and diarrhea. The owner reported 
feeding homemade and commercial dry pet food. Diagnostics included CBC and 
serum chemistry profile, as well as fecal flotation and SNAP ELISA for Giardia spp, 
both of which were negative. Significant findings included neutrophilia, monocytosis,  
mild elevations in liver enzymes, and hypoalbuminemia. Hepatopathy with probable 
infectious enteritis was diagnosed; treatment included IV fluids, antibiotics, parasiti-
cides, probiotics, a veterinary therapeutic intestinal diet, and S-adenosylmethionine. 

The second cat in the household was presented 4 days later for similar clinical signs 
and had similar laboratory findings. Further dietary history revealed the homemade 
food to be a commercial raw poultry-based diet. The differential list was expanded to 
include enteropathogens from a contaminated dietary source; stool was submitted 
for PCR assay, which detected Salmonella spp and Clostridium perfringens enterotoxin 
gene. Salmonella spp were also detected in the raw diet but not the kibble; small 
numbers of C perfringens were cultured from both diets. Because C perfringens is 
likely an opportunistic pathogen but is also found in healthy cats, salmonellosis was 

the probable cause of clinical signs in 
both cats described in this report.4,5

… TO YOUR PATIENTS 
Key pearls to put into practice: 

1   A thorough dietary history should 
be collected for every patient at 
each visit. Initially, the owner in 
this case did not reveal that the 
diet included raw animal prod-
ucts. Recording diet details, 
including brand and product 
names, is essential. 

2   Clinicians and owners should  
discuss owner goals and philoso-
phies of feeding unconventional 
diets, as fear or guilt sometimes 
influences these choices due to 
misinformation regarding risks 
and benefits of specific products 
and feeding practices. 

3   Owners should be educated 
about the health risks of feeding 
homemade or commercial diets 
containing raw animal products, 
which are more likely to be 
contaminated with pathogenic 
microorganisms. n

References 
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*FOR MORE INFORMATION AND REFERENCES: veterinaryteambrief.com/nutritionchallenge2018

TAKE THE CHALLENGE AND:
h  Start a new weight conversation about 

understanding begging behavior with your clients.
h  Help patients live long, healthy, comfortable, lives.
h  Educate the entire team on communicating the 

importance of weight control and understanding 
begging behavior.

h  Recommend Satiety® Support throughout the 
challenge as a way to nutritionally support obese 
and overweight cats and dogs.

h  Have a chance to win great prizes!

OVER HALF OF 
CATS AND DOGS 
ARE OVERWEIGHT 
OR OBESE IN 
THE U.S. *

START BY ENTERING THE VETERINARY TEAM BRIEF 
30-DAY NUTRITION CHALLENGE SPONSORED BY 
ROYAL CANIN TO CREATE A TEAM SKILLED IN 
MANAGING OBESITY.

HOW CAN YOU AND YOUR TEAM 
HELP THESE PATIENTS EVERY DAY?

ENROLLMENT STARTS 
MARCH 12

CHALLENGE STARTS 
APRIL 16  

www.veterinaryteambrief.com/nutritionchallenge2018


Clients look to you to make the best recommendations for their pets’ well-being. The 
30-Day Challenge provides tools for your team to confidently make recommendations 
clients can trust. Enroll in the challenge to improve your ability to identify cats and dogs 
with weight concerns, communicate with clients about treatment, and improve 
patient care.

QUESTIONS? 
Please visit 
veterinaryteambrief.com/nutritionchallenge2018 
for information on tracking your points, available 
prizes, and other frequently asked questions. 

CAN’T FIND YOUR ANSWER?
Contact us at 
nutritionchallenge2018@veterinaryteambrief.com

WHAT IS THE 
30-DAY CHALLENGE?

*FOR MORE INFORMATION AND 
REFERENCES: 
at veterinaryteambrief.com/
nutritionchallenge2018

ENROLLMENT ENDS
APRIL 6 

TAKE THESE NEXT STEPS:

h  Select a team member to enroll your practice at 
veterinaryteambrief.com/nutritionchallenge2018.

h  Receive your custom challenge materials in your 
enrollment confirmation email and in the mail 
from our sponsor.

h  Review and discuss your plan for the 30-Day 
Challenge with your team.

h  Discuss and identify predisposing factors and 
signs of unhealthy weight gain.

h  Track your points earned during the weeks of 
April 16–May 15. 

h  Submit your 30-Day Challenge results for a 
chance to win great prizes.

 Veterinary Team Brief is a trademark of Educational Concepts, LLC. dba Brief Media

www.veterinaryteambrief.com/nutritionchallenge2018
mailto:nutritionchallenge2018@veterinaryteambrief.com
www.veterinaryteambrief.com/nutritionchallenge2018
www.veterinaryteambrief.com/nutritionchallenge2018
www.veterinaryteambrief.com/nutritionchallenge2018
www.royalcanin.com
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CASE IN POINT h BEHAVIOR h PEER REVIEWED

Ruger, a 2-year-old intact male Australian 
cattle dog, was presented after biting a 
man walking past the owner’s house. The 
bite tore through the man’s jeans and 
inflicted 2 shallow punctures and several 
scrapes along the back of the thigh. In 
the past, the dog has been sociable and 
friendly during regular visits to the clinic.

History
Ruger was acquired as a 10-week-old puppy from a 
local breeder. He attended puppy class at 16 weeks 
of age, where he barked at some of the other pup-
pies but otherwise did well. At approximately 10 
months of age, Ruger began barking and growling 
at humans walking past the house and at unfamil-
iar visitors who entered the house. These behav-
iors escalated over the next year. 

The dog spent a lot of time alone in the backyard 
during the day. The yard backed up to a golf course 
and was enclosed by a 5-foot-high wrought iron 
fence. Ruger consistently ran along the fence bark-
ing and growling at humans, other dogs, or golf 
carts passing by. Six months before presentation, 
Ruger began barking at dogs and certain humans 
when he was out walking near the house. He did 
not bark at dogs or humans at the veterinary clinic 
or in the homes of friends or relatives. He attended 
pet daycare one to 4 times per month and regularly 
visited the dog park without incident. Medical his-
tory was unremarkable.

Physical Examination & Behavior
Ruger wagged his tail and solicited attention  
from the clinic staff during the visit. He readily 
took treats and responded well to his name and  
a verbal cue to sit. Physical examination was  
unremarkable.

Territorial 
Aggression  
in a Dog

Lore I. Haug, DVM, MS, DACVB, CABC
Texas Veterinary Behavior Services
Sugar Land, Texas
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DIAGNOSIS:
TERRITORIAL AGGRESSION RESULTING 
FROM EXTENDED TIME OUTSIDE AND 
REINFORCED BEHAVIOR 

Discussion
Some dog breeds—typically guarding breeds and 
herding breeds—appear to have a low threshold 
for developing excessive territorial aggression.1 
This may be compounded by inadequate or inap-
propriate socialization, leading to a comorbid 
diagnosis of fear aggression. However, behavior—
aggressive or otherwise—is always a reaction to 
some aspect of the dog’s environment, rather than 
an aspect of the dog itself. Genetics and perinatal 
experiences do affect the likelihood with which 
some behaviors develop, but appropriate environ-
mental conditions must exist for the behavior to 
be expressed.

Testosterone can mediate offensiveness, competi-
tiveness, and aggression in some contexts. How-
ever, many intact male dogs do not show behavior 
problems. In fact, a slowly growing body of 
research suggests that gonadectomized dogs may 
be at higher risk for expressing certain behavior 
(eg, anxiety, aggression) than intact dogs.2-4

Territorial behavior is not a result of dominance or 
pack hierarchy and is, actually, normal in dogs. 
Even extremely sociable dogs will generally bark to 
announce the arrival of someone onto the owner’s 
property. In domestic dogs, the territory generally 
encompasses the owner’s house and yard. Dogs may 
also defend the space in and around a vehicle or 
cage. Territorial behavior tends to be most intense 
directly along boundary lines. Unlike fear aggres-
sion, which often manifests at an early age, territo-
rial and protective behaviors generally begin at 
around 8 to 10 months of age5 and escalate over the 
next 12 to 24 months, particularly if the dog’s envi-
ronment is not carefully managed.

The primary concern in this case was the time 
Ruger spent outside unsupervised rehearsing 
aggressive territorial reactions. Every behavior 
serves a function for a dog; when the dog barks and 
chases someone or something along the fence and it 
leaves, the territorial behavior is reinforced. Barri-
ers tend to escalate these reactions. 

Many dogs have intense reactions at the front door. 
The level of arousal rehearsed there can lead to bit-
ing behavior, even in otherwise friendly dogs.
 
During Ruger’s bite episode, he performed the 
same behavior that he did every day but was able to 
reach the trigger by breaking through the fence. 
There is a higher risk for bite by an escaped dog that 
spends a lot of time patrolling the perimeter of the 
property, fence running, and barking at humans 
and other animals from the home. 

Management 
The first treatment intervention included only 
allowing Ruger outside time while supervised and 
to avoid situations in which he practiced aggres-
sive responses to humans or dogs. A program  
of basic obedience was also initiated; the owner 
was instructed to begin training an alternative 
response when Ruger saw humans on walks or 
when he was in the yard.

The Take-Home
When managing any behavior problem, it is crucial 
to evaluate the patient’s environment and the con-
text in which the problem behavior occurs. Infor-
mation regarding the animal’s environment is 
often far more important than information about 
the animal itself (eg, signalment). A clinician must 
be aware of environmental factors that trigger the 
behavior or allow the animal to perform the behav-
ior to make recommendations to prevent the ani-
mal from rehearsing—and therefore receiving 
reinforcement—for the behavior. n

See page 33 for references.
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QUIZ:

 von Willebrand Disease 
Amanda Cavanagh, DVM, DACVECC
Colorado State University

WEB EXCLUSIVE h CLINICAL PATHOLOGY h PEER REVIEWED

This case-based quiz reviews 
von Willebrand factor (vWF)—
including synthesis and 
function of vWF and the role 
vWF plays in hemostasis—
and the diagnosis and 
treatment of von Willebrand 
disease (vWD).

An 8-month-old intact male Doberman 
pinscher was presented for evaluation 
before undergoing castration. Accord-
ing to the owners, he was healthy but 
had persistent gingival hemorrhage for 
several weeks while teething. vWD, an 
extrinsic platelet disorder, was sus-
pected, and a blood sample was sub-
mitted for vWF antigen assay (vWF:Ag) 
to measure the concentration of vWF.

The vWF:Ag assay findings were consis-
tent with type I vWD, a quantitative 
deficit in vWF. Results revealed 15% 
vWF:Ag (ie, the puppy had 15% vWF con-
centration as compared with a normal 
dog [with 100% vWF concentration]).

TO TAKE THE REST OF THIS QUIZ, VISIT  
cliniciansbrief.com/von-willebrand-quiz
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QUESTION 1
Where is a majority of vWF synthesized, and what role does this factor  
play in hemostasis?
A.  Produced in the endothelium and stored in endothelial Weibel-Palade bodies; 

facilitates platelet tethering
B.  Synthesized in the liver and released continuously into circulation unbound; 

binds to exposed tissue factor to make a fibrin-rich clot
C.  Synthesized in the marrow and released bound to the platelet membrane; 

irreversibly binds to platelet integrin αIIbβ3 to inhibit platelet aggregation
D.  Synthesized in the liver and released into circulation bound to factor VIII; 

combines with factor IX to activate factor X, forming a fibrin-rich clot
E.  Produced in the endothelium; modifies factors II, VII, IX, and X, forming a 

hemostatic plug via the coagulation cascade n

CORRECT ANSWER: A

http://www.cliniciansbrief.com
www.cliniciansbrief.com/von-willebrand-quiz


In the 283 dogs that received APOQUEL, the following additional clinical signs were reported 
after beginning APOQUEL (percentage of dogs with at least one report of the clinical sign as a 
non-pre-existing finding): pyoderma (12.0%), non-specified dermal lumps (12.0%), otitis (9.9%), 
vomiting (9.2%), diarrhea (6.0%), histiocytoma (3.9%), cystitis (3.5%), anorexia (3.2%), lethargy 
(2.8%), yeast skin infections (2.5%), pododermatitis (2.5%), lipoma (2.1%), polydipsia (1.4%), 
lymphadenopathy (1.1%), nausea (1.1%), increased appetite (1.1%), aggression (1.1%), and 
weight loss (0.7).
Control of Pruritus Associated with Allergic Dermatitis
In a masked field study to assess the effectiveness and safety of oclacitinib for the control of  
pruritus associated with allergic dermatitis in dogs, 216 dogs treated with APOQUEL and 220 dogs 
treated with placebo (vehicle control) were evaluated for safety. During the 30-day study, there 
were no fatalities and no adverse reactions requiring hospital care. Adverse reactions reported (and  
percent of dogs affected) during Days 0-7 included diarrhea (2.3% APOQUEL, 0.9% placebo), 
vomiting (2.3% APOQUEL, 1.8% placebo), lethargy (1.8% APOQUEL, 1.4% placebo), anorexia 
(1.4% APOQUEL, 0% placebo), and polydipsia (1.4% APOQUEL, 0% placebo). In most of these 
cases, signs spontaneously resolved with continued dosing. Five APOQUEL group dogs were 
withdrawn from study because of: darkening areas of skin and fur (1 dog); diarrhea (1 dog); fever, 
lethargy and cystitis (1 dog); an inflamed footpad and vomiting (1 dog); and diarrhea, vomiting, 
and lethargy (1 dog). Dogs in the APOQUEL group had a slight decrease in mean white blood cell 
counts (neutrophil, eosinophil, and monocyte counts) that remained within the normal reference 
range. Mean lymphocyte count for dogs in the APOQUEL group increased at Day 7, but returned to 
pretreatment levels by study end without a break in APOQUEL administration. Serum cholesterol 
increased in 25% of APOQUEL group dogs, but mean cholesterol remained within the reference 
range.
Continuation Field Study
After completing APOQUEL field studies, 239 dogs enrolled in an unmasked (no placebo control), 
continuation therapy study receiving APOQUEL for an unrestricted period of time. Mean time  
on this study was 372 days (range 1 to 610 days). Of these 239 dogs, one dog developed  
demodicosis following 273 days of APOQUEL administration. One dog developed dermal  
pigmented viral plaques following 266 days of APOQUEL administration. One dog developed a 
moderately severe bronchopneumonia after 272 days of APOQUEL administration; this infection 
resolved with antimicrobial treatment and temporary discontinuation of APOQUEL. One dog was 
euthanized after developing abdominal ascites and pleural effusion of unknown etiology after  
450 days of APOQUEL administration. Six dogs were euthanized because of suspected malignant 
neoplasms: including thoracic metastatic, abdominal metastatic, splenic, frontal sinus, and  
intracranial neoplasms, and transitional cell carcinoma after 17, 120, 175, 49, 141, and 286 days 
of APOQUEL administration, respectively. Two dogs each developed a Grade II mast cell tumor after 
52 and 91 days of APOQUEL administration, respectively. One dog developed low grade B-cell 
lymphoma after 392 days of APOQUEL administration. Two dogs each developed an apocrine gland 
adenocarcinoma (one dermal, one anal sac) after approximately 210 and 320 days of APOQUEL 
administration, respectively. One dog developed a low grade oral spindle cell sarcoma after  
320 days of APOQUEL administration.
To report suspected adverse events, for technical assistance or to obtain a copy of the MSDS, 
contact Zoetis Inc. at 1-888-963-8471 or www.zoetis.com.
For additional information about adverse drug experience reporting for animal drugs, contact FDA 
at 1-888-FDA-VETS or online at http://www.fda.gov/AnimalVeterinary/SafetyHealth.
Storage Conditions:
APOQUEL should be stored at controlled room temperature between 20° to 25°C (68° to 77°F) with 
excursions between 15° to 40°C (59° to 104°F).
How Supplied:
APOQUEL tablets contain 3.6 mg, 5.4 mg, or 16 mg of oclacitinib as oclacitinib maleate per tablet. 
Each strength tablets are packaged in 20 and 100 count bottles. Each tablet is scored and marked 
with AQ and either an S, M, or L that correspond to the different tablet strengths on both sides.
NADA #141-345, Approved by FDA
Made in Italy

Distributed by:
Zoetis Inc.
Kalamazoo, MI 49007
February 2013                   428007800A&P

Brief Summary of Prescribing Information 

For oral use in dogs only
Caution: Federal (USA) Law restricts this drug to use by or on the order of a licensed veterinarian.
Indications: Control of pruritus associated with allergic dermatitis and control of atopic dermatitis 
in dogs at least 12 months of age.
Dosage and Administration: The dose of APOQUEL (oclacitinib maleate) tablets is 0.18 to 
0.27 mg oclacitinib/lb (0.4 to 0.6 mg oclacitinib/kg) body weight, administered orally, twice daily 
for up to 14 days, and then administered once daily for maintenance therapy. APOQUEL may be 
administered with or without food.
Dosing Chart
 Weight Range  Weight Range Number of Tablets to be Administered (in lb)  (in Kg)  
 Low  High  Low  High  3.6 mg  5.4 mg  16 mg Tablets
     Tablets Tablets
 6.6  9.9  3.0  4.4  0.5  -  -
 10.0  14.9  4.5  5.9  -  0.5  -
 15.0  19.9  6.0  8.9  1  -  -
 20.0  29.9  9.0  13.4  -  1  -
 30.0  44.9  13.5  19.9  -  -  0.5
 45.0  59.9  20.0  26.9  -  2  -
 60.0  89.9  27.0  39.9  -  -  1
 90.0  129.9  40.0  54.9  -  -  1.5
 130.0  175.9  55.0  80.0  -  -  2
Warnings:
APOQUEL is not for use in dogs less than 12 months of age (see Animal Safety).
APOQUEL is not for use in dogs with serious infections.
APOQUEL may increase susceptibility to infection, including demodicosis, and exacerbate  
neoplastic conditions (see Adverse Reactions and Animal Safety).
Human Warnings:
This product is not for human use. Keep this and all drugs out of reach of children. For use in dogs 
only. Wash hands immediately after handling the tablets. In case of accidental eye contact, flush 
immediately with water or saline for at least 15 minutes and then seek medical attention. In case of 
accidental ingestion, seek medical attention immediately.
Precautions:
APOQUEL is not for use in breeding dogs, or pregnant or lactating bitches.
The use of APOQUEL has not been evaluated in combination with glucocorticoids, cyclosporine, or 
other systemic immunosuppressive agents.
Dogs receiving APOQUEL should be monitored for the development of infections, including  
demodicosis, and neoplasia.
Adverse Reactions:
Control of Atopic Dermatitis
In a masked field study to assess the effectiveness and safety of oclacitinib for the control of atopic 
dermatitis in dogs, 152 dogs treated with APOQUEL and 147 dogs treated with placebo (vehicle 
control) were evaluated for safety. The majority of dogs in the placebo group withdrew from the  
112-day study by Day 16. Adverse reactions reported (and percent of dogs affected) during Days 
0-16 included diarrhea (4.6% APOQUEL, 3.4% placebo), vomiting (3.9% APOQUEL, 4.1%  
placebo), anorexia (2.6% APOQUEL, 0% placebo), new cutaneous or subcutaneous lump 
(2.6% APOQUEL, 2.7% placebo), and lethargy (2.0% APOQUEL, 1.4% placebo). In most cases,  
diarrhea, vomiting, anorexia, and lethargy spontaneously resolved with continued dosing.  
Dogs on APOQUEL had decreased leukocytes (neutrophil, eosinophil, and monocyte counts) and 
serum globulin, and increased cholesterol and lipase compared to the placebo group but group 
means remained within the normal range. Mean lymphocyte counts were transiently increased at 
Day 14 in the APOQUEL group.
Dogs that withdrew from the masked field study could enter an unmasked study where all dogs 
received APOQUEL. Between the masked and unmasked study, 283 dogs received at least one 
dose of APOQUEL. Of these 283 dogs, two dogs were withdrawn from study due to suspected 
treatment-related adverse reactions: one dog that had an intense flare-up of dermatitis and se-
vere secondary pyoderma after 19 days of APOQUEL administration, and one dog that developed 
generalized demodicosis after 28 days of APOQUEL administration. Two other dogs on APOQUEL 
were withdrawn from study due to suspected or confirmed malignant neoplasia and subsequently 
euthanized, including one dog that developed signs associated with a heart base mass after 21 days 
of APOQUEL administration, and one dog that developed a Grade III mast cell tumor after 60 days 
of APOQUEL administration. One of the 147 dogs in the placebo group developed a Grade I mast 
cell tumor and was withdrawn from the masked study. Additional dogs receiving APOQUEL were 
hospitalized for diagnosis and treatment of pneumonia (one dog), transient bloody vomiting and 
stool (one dog), and cystitis with urolithiasis (one dog).
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In allergic skin disease,

Avoid the cycle 
of itch—start with 
fast, safe relief 1-4

•   Fast and e� ective
     –   Itch relief begins within 4 hours; e� ectively controls itch 

within 24 hours1,5

•    Safe
     –   Without many of the side e� ects associated with steroids5

     –   Can be used with many other drugs, including 
anti-infectives, parasiticides, antifungals, NSAIDs 
and allergen immunotherapy2 

•   Allows diagnostic testing, so you can give dogs relief
and restore the quality of life while you determine the cause
of the itch2,6

To learn more, please visit www.APOQUEL.com 

Indications 
Control of pruritus associated with allergic dermatitis and 
control of atopic dermatitis in dogs at least 12 months of age.

Important Safety Information 
Do not use APOQUEL in dogs less than 12 months of age or 
those with serious infections. APOQUEL may increase the 
chances of developing serious infections, and may cause 
existing parasitic skin infestations or pre-existing cancers to 
get worse. APOQUEL has not been tested in dogs receiving 
some medications including some commonly used to treat 
skin conditions such as corticosteroids and cyclosporines. 
Do not use in breeding, pregnant, or lactating dogs. Most 
common side e� ects are vomiting and diarrhea. APOQUEL 
has been used safely with many common medications 
including parasiticides, antibiotics and vaccines. 
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Top 5 Tips  
for Animal  
Transportation
Brian A. DiGangi, DVM, MS, DABVP
American Society for the Prevention of Cruelty to Animals
Gainesville, Florida

Companion animals may be transported for various reasons, 
including owner relocation and travel, animal participation 
in competitions and exhibitions, and relocation of homeless 
animals by humane groups to areas where adoption is more 
likely.1 Animal health and welfare must be considered 
during all aspects of transportation. Veterinarians should 
be prepared to provide guidance to both humane groups and 
owners to ensure that companion animal transportation is 
safe and comfortable while adhering to state, federal, and 
international regulations. Below are the author’s top 5 tips 
for safe, comfortable, and humane animal transportation.
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TOP 5 TIPS FOR ANIMAL TRANSPORTATION 
1. Review Travel Regulations
2. Explain the Importance of Preventive Care
3. Recommend Permanent Identification
4. Identify & Mitigate Travel-Specific Risks
5. Discuss Steps to Protect Behavioral Health & Welfare
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1 Review Travel Regulations
Regulations differ regarding intra-
state, interstate, and international 
transportation of animals and vary 

according to species and purpose of travel 
(eg, sale, exhibition, vacation). Importation 
regulations are determined by the destina-
tion state; the office of the state veterinarian 
determines requirements for transportation 
of animals to or within that state. State regu-
lations vary substantially and frequently are 
updated based on current trends and risks for 
pathogen transmission. Most states require 
proof of current rabies vaccination and a Cer-
tificate of Veterinary Inspection at minimum, 
although the minimum age for rabies vacci-
nation varies. Dogs imported from a rabies-
free country may be exempt from vaccination 
by the Centers for Disease Control but are 
subject to state regulations.2,3 
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UNDERSTANDING BEST PRACTICES FOR 
LARGE-SCALE ANIMAL RELOCATION  

Veterinarians who advise shelters and rescue groups 
involved in large-scale animal relocation programs have 
access to a variety of evidence-based and experiential 
best practices.15-18 Additional guidelines have been 
created for emergency large-scale evacuation events.19 
Each set of recommendations discusses the 
responsibilities of participating individuals and 
organizations at both source and destination shelters, 
recommends safe and humane housing and handling 
during transportation, and offers insight into the 
objectives of individual relocation programs as well as 
their risks and benefits. When planning large-scale 
relocation programs, population-level considerations 
must include steps to assess and minimize the risk for 
infectious disease transmission before, during, and after 
transportation, particularly when relocating animals to 
different geographic regions. Steps should be taken to 
ensure animal comfort and safety, and those involved in 
relocation should have a high degree of confidence that 
the overall risk:benefit ratio lies in favor of relocation for 
both the individuals and the affected animal populations 
as a whole.

Other requirements can include additional vacci-
nations, diagnostic testing, and limitations on 
duration of stay, depending on the purpose of 
travel. Animals granted limited durations of stay 
(eg, those traveling only for short-term exhibi-
tion) may be exempt from some vaccinations and 
testing. The United States Department of Agricul-
ture’s Animal and Plant Health Inspection Service 
maintains a pet travel website that details 
state-specific regulations that owners, humane 
groups, and veterinarians should review when 
planning travel with companion animals.4 

For animals traveling by air, options generally 
include travel in the cabin as a carry-on or checked 
as cargo. Individual airlines should be consulted 
for details and regulations. Restrictions on animal 
age, breed, species, and size are common, as are 
stipulations on crate size and construction, type of 
aircraft, flight route and duration, and ambient 

temperatures at both point of origin and destina-
tion. Additional regulations, including exclusions 
involving specific countries and quarantine peri-
ods, often apply for international travel. The Inter-
national Air Transport Association annually 
publishes an extensive set of guidelines for safe 
and humane air transportation of pets to which 
most major airlines are expected to adhere.5 

2 Explain the Importance  
of Preventive Care
Veterinary visits before long-distance 
transportation and/or relocation should 

include a review of preventive healthcare guidelines 
and travel preparedness based on risk.6 A thorough 
physical examination should be conducted, preven-
tive treatments (eg, internal and external parasite 
control, core vaccinations) administered, and spay/
neuter counseling provided as appropriate. A plan 
for follow-up assessment should be created for ani-
mals for which travel or relocation will be tempo-
rary, particularly if the travel destination has 
significant infectious disease risks. 

The veterinary team should assist the owner or 
humane group in formulating a plan for emer-
gency care during travel, which should identify 
after-hours veterinary hospitals in the travel area 
and ensure timely access to the animal’s medical 
records. The owner may be provided with a printed 
copy of pertinent medical records or access to digi-
tized versions. For animals with chronic condi-
tions, an adequate supply of any ongoing 
prescription drugs for the duration of travel 
should be provided.

3 Recommend Permanent Identification
Animals that will be traveling must have 
adequate identification (ie, permanent iden-
tification with a microchip). Collars and 

tags are highly visible and do not require special 
equipment to read; however, they can be lost, stolen, 
damaged, or removed. The functionality of existing 
microchips should be confirmed using a microchip 
scanner and the accuracy of the registration infor-
mation verified in the AAHA Universal Pet Micro-
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chip Lookup database (Table 1). This database is not 
a registry, so missing or erroneous information 
must be corrected using an independent pet recov-
ery service, which may require a fee. Each microchip 
company has a different fee structure and package of 
services. Free, instant, lifetime registration of any 
brand of microchip, along with listing in the AAHA 
database, is available through the Found Animals 
Microchip Registry (Table 1). International travel 
may require additional identification with an Inter-
national Standards Organization-compliant (15-
digit, 134.2-kHz) microchip. 

Although not a form of permanent identification, 
collars and tags are still recommended in addi-

tion to microchips, as they can provide supple-
mental identification and increase the likelihood 
of lost pet recovery.7 Identification tags should 
include the pet’s name and the owner’s name, 
address, and phone number. Ensuring the pet’s 
microchip number also appears on an identifica-
tion tag will aid in recovery in the absence of a 
microchip scanner. 

4Identify & Mitigate  
Travel-Specific Risks 
Disease risks vary based on geographic 
region and should be discussed with the 

owner or humane group, along with activities that 
might enhance the animal’s risk for exposure. 

TABLE 1

TRANSPORTATION INFORMATION RESOURCES

Source Website Uses

AAHA Canine Vaccination Guidelines: 
Lifestyle-Based Calculator

aaha.org/guidelines/canine_vaccination_
guidelines/vaccine_calculator.aspx

Checklist for lifestyle characteristics to tailor 
vaccination recommendations

AAHA Universal Pet Microchip Lookup petmicrochiplookup.org Microchip information database; microchip 
and contact information must be provided 
by individual, independent pet recovery 
services

American Heartworm Society 
Transport Guidelines 

heartwormsociety.org/images/ANews/SKO_
Transport_Guidelines_for_Web_E.pdf

Guidelines for minimizing heartworm 
transmission in relocated dogs

Animal and Plant Health Inspection 
Service: Pet Travel

aphis.usda.gov/aphis/pet-travel Links to requirements for pet export and 
import to and from individual states or 
countries

Centers for Disease Control and 
Prevention: International Travel with 
Your Pet

cdc.gov/features/travelwithpets/index.html Owner-friendly resource with travel tips and 
links to government regulations

Found Animals Microchip Registry foundanimals.org/microchip-registry Independent pet recovery service; user-
friendly, free, instant, lifetime registration 
for any brand of microchip

PetTravel.com pettravel.com Owner-friendly resource for airline 
policies, import requirements, pet-friendly 
accommodations, and travel supplies
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Exposure risks include contact with other animals, 
exposure to natural bodies of water, exposure to 
vector and reservoir host species, seasonal varia-
tions, and zoonotic potential of pathogens that may 
be encountered (Table 2). 

Risk-based vaccinations are recommended for dogs 
in addition to core vaccines; these include “life-
style” vaccinations against Bordetella bronchisep-
tica, parainfluenza virus, leptospirosis, Borrelia 
burgdorferi, and canine influenza.9 AAHA offers a 
lifestyle-based vaccine calculator that facilitates 
creation of an individualized risk-based vaccina-
tion protocol (Table 1, previous page). Fewer risk-
based vaccination options are available for cats, but 
cats that travel should be evaluated for supplemen-
tal vaccinations against feline leukemia virus, 
Chlamydophila felis, and Bordetella bronchiseptica.10 

Pet owners should also consider seasonal, emerg-
ing, and otherwise timely disease risks when pre-
paring for travel. In 2017, the American 
Heartworm Society reported increased incidence 
of canine heartworm disease across the United 
States and released guidelines for minimizing 
heartworm disease transmission during travel 
(Table 1, previous page).11 Heartworm disease 
remains a year-round threat across the United 
States, and precautions should be taken to protect 
animals traveling through endemic areas and ani-
mals that might be exposed to infected dogs. In 
June 2017, canine H3N2 influenza re-emerged in 
the United States, primarily throughout the south-
east and midwestern states.12 If exposure is likely, 
vaccination against both H3N2 and H3N8 strains 
should be considered at least 4 weeks before 
travel.9

5 Discuss Steps to Protect  
Behavioral Health & Welfare
An animal’s behavioral health and welfare 
must be protected throughout its trans-

port. The Five Freedoms (ie, Freedom from Hunger 
and Thirst; Freedom from Discomfort; Freedom 
from Pain, Injury or Disease; Freedom to Express 
Normal Behavior; Freedom from Fear and Distress) 
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TABLE 2

COMMON GEOGRAPHIC DISTRIBUTION  
OF INFECTIOUS AGENTS OF DOGS &  
CATS IN THE UNITED STATES8

United States 
Geographic Region Infectious Agent (Animal Affected)

Northeast Anaplasma phagocytophilum* (C, D)
Borrelia burgdorferi* (C, D)
Cytauxzoon felis (C)
Rickettsia rickettsii* (C, D)

Midwest Anaplasma phagocytophilum* (C, D)
Blastomyces dermatitidis* (C, D)
Cytauxzoon felis (C)
Histoplasma capsulatum* (C, D)
Leishmania spp* (C, D)
Rickettsia rickettsii* (C, D)

Southeast Anaplasma phagocytophilum* (C,D)
Babesia canis (D)
Blastomyces dermatitidis* (C, D)
Cytauxzoon felis (C)
Ehrlichia spp* (C, D)
Hepatozoon spp (C, D)
Histoplasma capsulatum* (C, D)
Leishmania spp* (C, D)
Pythium insidiosum (C, D)
Rickettsia rickettsii* (C, D)
Trypanosoma cruzi* (C, D)

Northwest Neorickettsia helminthoeca (D)
Rickettsia rickettsii* (C, D)

West Anaplasma phagocytophilum* (C, D)
Rickettsia rickettsii* (C, D)
Yersinia pestis* (C, D)

Southwest Coccidioides immitis* (C, D)
Rickettsia rickettsii* (C, D)
Trypanosoma cruzi* (C, D)
Yersinia pestis* (C, D)

*Indicates agents with the potential for human impact 
C = cats, D = dogs
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provide a useful framework for assessing animal 
welfare during the transport process and can guide 
individual animal treatment plans.13 Environmen-
tal stressors (eg, temperature extremes, the impact 
of various modes of transportation), methods for 
reducing individual animal stress (eg, the use of 
pheromones, toys and treats, opportunities for 
exercise and elimination), and acclimation to 
expected travel conditions (eg, crate training, 
habituation to car rides) must all be assessed. Use of 
anxiolytics for individual patients may be consid-
ered. Use of sedatives or tranquilizers (eg, aceprom-
azine) is not recommended and may even be 
prohibited for air travel.14 

Conclusion 
Clinicians play an important role in ensuring safe 

transportation of companion animals. Familiarity 
with state, federal, and international travel regu-
lations is essential to prevent travel delays and 
potentially unsafe and inhumane conditions. 
Companion animals should undergo physical 
examination prior to transportation, and appro-
priate treatment should be provided when neces-
sary. Protection against seasonal and/or emerging 
diseases and prevention of infectious disease 
transmission should be given special consider-
ation. Microchipping ensures that animals can be 
identified in the event of loss, and planning ahead 
for emergencies helps facilitate treatment of unex-
pected illness or injury. Becoming familiar with 
the Five Freedoms will help veterinarians counsel 
clients and humane groups on minimizing an ani-
mal’s stress during travel and relocation. n
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THE CASE 
An 8-year-old neutered male pug was presented for a 
weight-loss plan 2 weeks after bilateral cranial cruciate 
ligament (CCL) repair; the surgeon had suggested the 
weight-loss plan to aid in healing and long-term health. 
The owners reported that, before CCL repair, the dog was 
reluctant to walk, seemed stiff, and spent the majority of 
most days in a recumbent position.
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Nutrition Assessment in a Dog 
with Osteoarthritis & Obesity  
Maryanne Murphy, DVM, PhD, DACVN
Tamberlyn D. Moyers, LVMT, VTS (Nutrition)
University of Tennessee 
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On presentation, the dog weighed 71.9 lb 
(32.6 kg), with a BCS of 9 out of 9 and 
adequate muscle mass. Body fat percentage 
was estimated at 65% based on palpation and 
a body fat index chart.1 He was able to walk 
only a few steps at a time with substantial 
sling support, which had not been necessary 
before surgery. The owners had been instru-
cted to maintain crate rest because of the CCL 
repair until otherwise directed by the surgeon. 

CBC, serum chemistry profile, urinalysis, 
and T4 results were within normal limits. 
Bilateral stifle radiographs obtained before 
surgery showed periarticular osteophytes on 
both patellae and trochlear ridges, bilateral 
effusion, and bilaterally compressed fat pads.

Dietary History
The dog was reportedly fed once daily in the 
evening. A typical meal consisted of either  
2 hot dogs, half a grilled boneless skinless 
chicken breast, or a grilled hamburger and 
one to 2 chocolate chip cookies. He also had 
access to an adult dry feline maintenance diet, 
which was always available for the 5 cats living 
in the home. No commercial dog food was 
included in his diet. Based on the USDA 
National Nutrient Database for Standard Ref-
erence, the human foods contributed approxi-
mately 374 to 566 calories per day.2 The 
owners were unable to identify the manufac-
turer of the feline diet or estimate the dog’s 
daily consumption of this diet, so additional 
caloric contribution could not be determined.

DIAGNOSIS:
OSTEOARTHRITIS & OBESITY

Treatment
Based on the dog’s weight on presentation 
and estimated body fat percentage, the dog’s 
ideal body weight (IBW) was approximately 
31.5 lb (14.3 kg).3,4 Using this IBW, his rest-
ing energy requirement (RER) was estimated 
to be 515 kcal/day, and maintenance energy 
requirement (MER) was 412 kcal/day using 
a 0.8 life stage factor (see How to Calculate 
IBW, RER, & MER).5 A life stage factor of 
0.8 to 1.0 is recommended for weight loss; the 
lower factor was chosen in this case due to 
the patient’s high BCS. These calculations 
mirrored similar caloric recommendations 
reported in other weight-loss regimens.6 If a 
treat allowance is required, reserving 10% 
MER for this purpose is generally recom-
mended. 

Of this patient’s 412-kcal/day MER, 377 kcal/
day was allocated to the selected maintenance 
diet and 35 kcal/day to treats. One and two-
thirds cups (375 kcal) per day of a dry thera-
peutic weight-loss diet formulated to meet the 
nutrition requirements established by the 
Association of American Feed Control Offi-
cials (AAFCO) Dog Food Nutrient Profiles for 
maintenance was prescribed. The owners 
were given a list of various human foods—
and their associated caloric content—that 
could be used for the dog’s 35-kcal/day treat 
allowance. He was also started on eicosapen-
taenoic acid (EPA) and docosahexaenoic acid 
(DHA) provided via a liquid fish oil product 
(see Suggested Reading, page 65). Each tea-
spoon contained 690 mg of EPA, 414 mg of 
DHA, and 41 kcal, which was not factored 
into the dog’s weight-loss plan due to con-
cerns about owner compliance (see Owner 
Education). The owners were instructed to 
remove access to the feline dry food.

HOW TO CALCULATE IBW, RER, & MER3

h IBW = [current body weight in kg × (100% – body fat percentage)] ÷ 80% 
 [32.6 kg × (1.0 – 0.65)] ÷ 0.8 = 14.3 kg

h RER = 70 × (ideal body weight in kg)0.75 

 70 × (14.3 kg)0.75 = 515 kcal/day

h MER = RER × life stage factor 
 515 kcal/day × 0.8 = 412 kcal/day

http://www.cliniciansbrief.com


Outcome
The dog’s progress was rechecked once weekly 
for the first month of the weight-loss plan, 
then every 4 weeks over the next year. Once he 
was cleared for activity by the surgeon who 
performed the CCL repair, the owners were 
instructed to start 5-minute leash walks twice 
daily, with an eventual increase to 20 minutes 
twice daily. Daily feeding amounts were peri-
odically adjusted to maintain a weight-loss 
rate of 1% to 2% of the dog’s current body 
weight per week. As he lost weight, the owners 
reported it was easier for him to rise from a 
sitting position and that he seemed less stiff 
when walking as compared with before CCL 
repair. When the dog achieved his ideal weight 
and BCS, the owners reported return to an 
apparent normal gait. He no longer had diffi-
culty rising and was able to take 30-minute 
daily leash walks with at least one 60-minute 
walk per week.

Owner Education
The owners were feeding an unbalanced diet 
consisting of human food of low nutritional 
value. Part of the initial weight-loss consulta-
tion included discussing the challenges the 
owners may have faced when switching the 
dog from a human-food–based diet to an 
extruded kibble-based diet. The owners were 
instructed to introduce the new diet by adding 
a small portion of the new diet to the evening 
meal and removing a portion of the human 
food items. The owners were also instructed to 
stop feeding chocolate chip cookies. Over 
approximately 4 to 7 days, the kibble portion 
was increased while the human food portion 
was decreased. If they could not make this 
transition within that time frame, a balanced 
homemade diet plan could be considered. 

The owners were concerned about continued 
begging for food. Specific scenarios and sug-
gested responses were discussed. For example, 
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when the dog would beg for food, the owners 
could initiate an activity (eg, playing with 
toys, going for a leash walk); however, due to 
the CCL repair and the osteoarthritis, all activ-
ity also had to be based on this dog’s ability 
and with the approval of the referring sur-
geon.

Ideally, the calories provided from supple-
ments, including fish oil, are included in a 
daily treat allowance. In this case, however, 
the owners felt the recommended treat allow-
ance was too low, and the veterinary team was 
concerned about plan adherence if fish oil was 
the only allowed daily treat. Because total 
caloric intake—including diet, treats, and  
supplements—was assessed at each weight 
recheck, treat allowance could be adjusted 
based on rate of weight loss. This information 
was used to further educate the owners about 
the effect excess calories can have on weight-
loss success. If fish oil needed to be incorpo-
rated as part of the treat allowance, 
a reasonable alternative would have been to 
reserve some of the daily portion of the com-
plete and balanced kibble as a treat.

Conclusion
This case illustrates the importance of nutri-
tional management for weight loss and pain 
management to improve clinical signs associ-
ated with osteoarthritis. It also demonstrates 
the importance of owner education and 
compliance.

Continues h

AAFCO = Association of American Feed Control Officials

CCL = cranial cruciate ligament 

DHA = docosahexaenoic acid

EPA = eicosapentaenoic acid

IBW = ideal body weight

MER = maintenance energy requirement

RER = resting energy requirement
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ASK YOURSELF …

QUESTION 1
What is the recommended EPA and DHA dose  
for osteoarthritis management in dogs?
A. 100 mg/kg
B. 200 mg/kg
C. 310 mg/kg0.75

D. 50 mg/kg0.75

MOST ACCURATE ANSWER: C

Omega-3 fatty acids have the ability to reduce pro-
inflammatory cytokine production. EPA and DHA, both 
omega-3 fatty acids found in fish oil, are a commonly rec-
ommended source. Based on available data, a combined 
dose of 310 mg/kg0.75 per day, with an upper limit of 370 
mg/kg0.75, has been suggested.7,8 An acceptable fish oil 
supplement should include no greater than 50%-60% 
EPA and no greater than 40%-50% DHA.8 Because GI side 
effects (eg, soft stool, overt diarrhea) may result from fish 
oil use, this dog was started on half the recommended 
osteoarthritis dose, which is similar to a general anti-in-
flammatory dose of 125 mg/kg0.75 (see Suggested Read-
ing). If he tolerated this initial dose, increasing to the full 
osteoarthritis level could be considered. Doses are calcu-
lated based on IBW. It is also important to factor in the 
EPA and DHA content of the diet, as well as any other 
supplements, when increasing to the higher dose.

QUESTION 2
What other supplements could be added to  
manage this patient’s osteoarthritis?
A. Polyunsaturated fatty acids and curcumin
B. Glucosamine and chondroitin sulfate
C.  Avocado and soybean unsaponifiables and undena-

tured type II collagen
D. All of the above

MOST ACCURATE ANSWER: D

All of the above components have at least limited 
published data in the treatment of canine osteoarthritis 
(see Suggested Reading). Polyunsaturated fatty acids 
in the form of omega-3 fatty acids are anti-inflamma-
tory. Curcumin has antiapoptotic and anti-inflamma-
tory effects in chondrocyte signaling pathways and can 

increase type II collagen synthesis. Glucosamine and 
chondroitin sulfate are preferred substrates for 
glycosaminoglycan chain production and have anti-
inflammatory and anticatabolic effects. Avocado and 
soybean unsaponifiables have anticatabolic and anti-
inflammatory effects, and undenatured type II collagen 
contains high levels of glycine and proline, amino acids 
involved in stability and regeneration of cartilage. 
Although these compounds show promise in the treat-
ment of canine osteoarthritis, further research is needed, 
especially in regard to individual component bioavail-
ability, safety, and efficacy.

QUESTION 3 
When should a supplement that provides  
energy be included in the treat allowance?
A. Every time a weight-loss plan is designed
B.  When owners are compliant with a weight-loss plan 

and other treat recommendations, but the dog is not 
losing weight at an appropriate rate

C.  When the contribution from supplements alone 
exceeds the 10% treat allowance

D. All of the above

MOST ACCURATE ANSWER: D

Any of the above answers are appropriate when a pet 
receives a supplement with caloric content. Manufactur-
ers of orally provided oils, soft chews, and chewable tab-
lets should be contacted to determine the caloric content 
of the individual product if not clearly declared on supple-
ment packaging. In this case, fish oil was deemed an 
important component of the dog’s treatment plan, but it 
was suspected that owner adherence to the weight-loss 
plan would diminish if human-food treat options were not 
included. As the weight-loss plan continued, the dog’s 
human-food treat allowance was reduced, and the owners 
were encouraged to use a portion of the dog’s daily kibble 
allowance as treats to maintain an appropriate weight-
loss rate. This allowed for maintenance of the higher 
osteoarthritis fish oil dose while still providing the owners 
with an option to continue providing treats via a con-
trolled method. Alternatively, diets that already include 
this fish oil component as an ingredient could be consid-
ered for the weight-loss plan.
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Maintaining an ideal weight and BCS has been shown to 
increase longevity by approximately 2 years and delay clini-
cal signs and treatment of osteoarthritis in dogs.9 It was also 
important to institute weight loss to improve this dog’s clini-
cal signs related to osteoarthritis because his quality of life 
was being negatively impacted by his inability to ambulate 
without significant sling support. Once he lost weight, the 
owners reported he was better able to rise from a sitting 
position and that he seemed less stiff when walking. This is 
likely directly related to the decreased body mass, which 
caused a reduction in proinflammatory cytokines and excess 
forces placed on joints and articular cartilage. n

QUESTION 4
What is the most important reason to recommend weight 
loss as part of the treatment plan for this patient?
A. Weight loss can reduce the risk for cruciate repair failure
B.  Weight loss can dramatically improve clinical signs related 

to osteoarthritis
C. Weight loss can increase lifespan in overweight patients
D. All of the above

MOST ACCURATE ANSWER: D

ASK YOURSELF …
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 Body Afoxolaner Per Chewables
 Weight Chewable (mg) Administered
 4.0 to 10.0 lbs. 11.3 One
 10.1 to 24.0 lbs. 28.3 One
 24.1 to 60.0 lbs. 68 One
 60.1 to 121.0 lbs. 136 One
 Over 121.0 lbs. Administer the appropriate combination of chewables

  N1 % (n=415) N2 % (n=200)
 Vomiting (with and without blood) 17 4.1 25 12.5
 Dry/Flaky Skin 13 3.1 2 1.0
 Diarrhea (with and without blood) 13 3.1 7 3.5
 Lethargy 7 1.7 4 2.0
 Anorexia 5 1.2 9 4.5

Treatment Group
Afoxolaner Oral active control
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4 CASE IN POINT page 48
 At what age do territorial and protective  
behaviors typically begin to manifest in dogs?
A. 6 to 8 months
B. 8 to 10 months
C. 10 to 12 months
D. 12 to 14 months

5 TOP 5 page 55
 When transporting animals within the United 
States, import regulations are determined by:
A.  The United States Department of Agriculture’s 

Animal and Plant Health Inspection Service 
B. The Centers for Disease Control 
C. The destination state
D. The state of origin

6 DIET IN DISEASE page 61
 When calculating ideal body weight for a pet, 
what life stage factor should be used when the 
intended goal is weight loss?
A. 0.2-0.4
B. 0.4-0.6
C. 0.6-0.8
D. 0.8-1.0

THIS MONTH’S QUESTION ...WE ASKED ...
How do you prepare owners for the eventual 
need for a senior wellness plan for their pet?

YOU ANSWERED ...
A.  I discuss aging in a pet at puppy/kitten 

examinations and remind the owner 
as the time approaches for the  
individual pet ............................................5%

B.  Early in a pet’s care and again at 
milestones, I set dates for when a 
pet will enter adulthood and  
senior status .........................................18%

C.  I discuss the senior milestone as 
it approaches and discuss general 
life expectancy with good medical  
and wellness care ................................47%

D.  I discuss senior care based on 
manifestation of signs of aging 
(eg, arthritis, cognitive issues,  
kidney disease ..................................... 30%

What does your practice recommend  
for frequency of wellness visits? 
A. Once a year
B. Twice a year
C. Depends on age of the pet
D.  No recommendation 

independent of vaccines

Go to cliniciansbrief.com to weigh in.

1: C 2: A 3: C 4: C 5: C 6: D

1 TOP 5 page 14
 Which of the following statements is not true in 
regard to tooth extraction?
A.  Mucoperiosteal flaps should be developed for 

most dental extractions.
B.  At a minimum, approximately half of the root 

should be exposed before extraction. 
C.  Abrupt force must be applied to the peri-

odontal ligament to avoid root fracture.
D.  If a root fractures, additional removal of alve-

olar bone is often necessary to retrieve the 
remaining root fragment.

2 COMPARATIVE IMAGERY page 28
 Patients with advanced feline chronic gingivo-
stomatitis should, at minimum, have all teeth 
caudal to the canines removed.
A. True
B. False

3 THERAPEUTICS SNAPSHOT page 31
 Which of the following is not an effect  
of ketamine administration?
A. Increased sympathetic tone
B.  Potential depression of baroreceptor 

feedback
C. Bronchoconstriction
D. Excitement upon anesthetic emergence 

http://www.cliniciansbrief.com


 Education…Innovation…Inspiration…

C E L E B R AT I O N !
Be part of the celebration – nine decades of veterinary education. 

Check out what’s happening:

•  H I L L’ S  C O M E D Y  K I C KO F F:  K E V I N  N E A LO N
•  M E R C K ’ S  C O N C E RT:  D A R I U S  R U C K E R

•  F R E E  P R O F E S S I O N A L  P O RT R A I T S
•  C E  F O R  Y O U R  E N T I R E  P R A C T I C E ,  I N C LU D I N G  A  N E W  T R A C K  F O R  R E C E N T  G R A D U AT E S

•  9 0  W AY S  T O  W I N :  M O R E  C O M P E T I T I O N S  A N D  D R A W I N G S

Plus: lower-cost food options, special 90th Anniversary celebration,  
new Veterinary Technician Lounge, Saturday registration and more!

LEARN MORE AT WVC.ORG/CONFERENCE

www.wvc.org/conference


IMPORTANT SAFETY INFORMATION: NexGard® (afoxolaner) is for use in dogs 
only. The most frequently reported adverse reactions included pruritus, vomiting, 
dry/fl aky skin, diarrhea, lethargy, and lack of appetite. The safe use of NexGard 
in pregnant, breeding, or lactating dogs has not been evaluated. Use with caution 
in dogs with a history of seizures. For more information, see full prescribing 
information or visit www.NexGardForDogs.com.

NexGard is a Merial product. 
Merial is now part of Boehringer Ingelheim.

NexGard® is a registered trademark, and FRONTLINE 
VET LABSTM is a trademark, of Merial. ©2017 Merial, Inc., 
Duluth, GA. All rights reserved. NEX18TRADEAD1 (01/18).

Make killing 
fl eas & ticks

Preferred by dogs1 and dog owners2 – 

NexGard® (afoxolaner) makes it easy to protect 

your canine patients against fl eas and four of the 

most common species of ticks in North America.

1Data on fi le at Merial.
2Data on fi le at Merial.  Based on veterinary dispensed dose data.
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See page 67 for product information summary.
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