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Do you leave abnormal laboratory 
results in a voicemail?

Territorial and protective 
behaviors generally begin around 
___ months of age.

Follow us on Instagram for more 
of the brief content you love.

“I leave a detailed message and try to touch base with the owner at 
a later time. When I await my own test results, I find it to be a huge 
waste of time and effort to play phone tag with the doctor. Be orga-
nized, be concise, communicate, and follow up.”—Caroline C 

“No way. Not secure, not personal, and no context. Can you 
explain a clinical plan and get consent in a voicemail?”—Mark H

On Twitter, you answered:

Correct Answer: 8 to 10 

47%   5 to 6

29%   8 to 10

24%   3 to 416%
Yes

84%
No

WE ASKED …

d  FIGURE Ovipositing American dog tick. Because a single 
egg batch can consist of more than 4000 eggs, host-
directed preventive tick control measures are crucial.

d  FIGURE Twelve-year-old domestic shorthair cat with 
feline herpes virus-1 dermatitis
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M any pet owners believe a 
dog’s nose is an indicator 
of health status and will 

thus seek veterinary care for any 
change in coloration or texture or 
if lesions develop. Following is a 
discussion of the more common 
and breed-specific conditions that 
present with lesions primarily 
affecting the nasal planum. 
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Noninflammatory  
Depigmenting Conditions
Idiopathic Nasal Depigmentation 
Idiopathic nasal depigmentation occurs when 
a nasal planum that was pigmented at birth 
later loses its color. The condition may wax 
and wane, but only the nose is affected, with 
no changes in the nasal planum architecture 
(ie, the cobblestone-like appearance is pre-
served [Figure 1]). Other noninflammatory 
depigmenting conditions include snow nose 
and Dudley nose. Snow nose is a seasonal 
decrease in nasal pigmentation commonly 
observed in Arctic breeds and retrievers.1 
Dogs with Dudley nose have no nasal pigmen-
tation and are generally affected from birth. 
Both are cosmetic defects and do not warrant 
further investigation or therapy.

Vitiligo 
Vitiligo is a rare acquired disease associated 
with melanocyte destruction that results in 
hair and skin depigmentation over several 
months. The exact pathogenesis is unknown 
but is thought to be multifactorial, with a 
hereditary predisposition observed in Bel-
gian Tervuren dogs, rottweilers, and old 
English sheepdogs.1 Vitiligo is characterized 
by symmetric macular or patchy leukoderma 
and leukotrichia that commonly affect multi-
ple areas simultaneously, including the nasal 
planum (Figure 2). Vitiligo is considered a 
cosmetic disease in dogs with no consistently 
successful intervention reported, although 
spontaneous resolution has been observed.1

Hyperkeratotic Conditions
Nasal parakeratosis of Labrador retrievers is a 
familial dermatosis characterized by the accu-
mulation of adherent keratin debris along the 
dorsal nasal planum with secondary crusting, 
fissures, erosions, and depigmentation (Fig-
ure 3). It typically becomes apparent at an 
early age (ie, 6-12 months). Lesions may wax 
and wane but are limited to the nasal planum. 
Although this is an incurable, lifelong condi-
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d  FIGURE 1 Idiopathic nasal depigmentation in a 6-year-
old neutered male Labrador retriever. Depigmentation 
is confined to the nasal planum. The cobblestone-like 
architecture is preserved. 

d  FIGURE 2 Patchy nasal depigmentation caused by 
vitiligo in a 7-year-old neutered male crossbreed dog 

d  FIGURE 3 Significant thick adherent crusting and early 
fissure formation due to hereditary nasal parakeratosis 
in a 5-year-old neutered male chocolate Labrador 
retriever. Image courtesy of A. Kirby, Animal 
Dermatology Clinic
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tion, prognosis is good, and early manage-
ment with frequent application of softening 
agents (eg, petroleum jelly, propylene glycol) 
may help prevent severe fissuring. 

Nasodigital hyperkeratosis can affect the nose 
and/or footpads and is commonly encountered 
as a congenital hereditary disorder or age- 
related change. The condition is characterized 
by an accumulation of thickened, hard, dry 
keratin along the dorsal nasal planum and 
edges of the foot pads (Figure 4). This condi-
tion may be observed in any breed but is more 
commonly encountered in cocker spaniels, 
boxers, and bulldogs. This abnormal accumula-
tion of keratin may lead to pain and discomfort 
if secondary erosions, ulceration, or fissures 
develop. Prognosis is good, and treatment 
should be focused on softening and removing 
excess keratin. A recent investigation showed 
daily use of a natural skin-restorative balm to 
be helpful in managing this condition.2 

Infectious Diseases 
Mucocutaneous Pyoderma 
Mucocutaneous pyoderma is a bacterial infec-
tion that affects the mucocutaneous junctions 
and nasal planum. Similar to superficial bac-
terial folliculitis, the infection is normally 
secondary to an underlying condition (eg, 
allergic hypersensitivity, endocrinopathy). 
Lesions may be symmetric and characterized 
by erythema, crusting, erosions, depigmenta-
tion, and discomfort (Figure 5) and are most 
commonly found along the lip margins (espe-
cially the commissures) and nasal planum. 
Treatment consists of systemic administra-
tion of a first-tier antimicrobial (ie, cepha-
lexin, clindamycin, amoxicillin–clavulanic 
acid) for a minimum of 3 weeks.3 Prognosis is 
good if the underlying condition can be iden-
tified and managed. 

Dermatophytosis
Dermatophytosis (ie, ringworm) may mimic 
an autoimmune condition such as pemphigus 
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d  FIGURE 4 Idiopathic nasal hyperkeratosis in a 10-year-
old spayed American cocker spaniel. Excessive keratin 
can be seen forming frond- or finger-like projections 
without signs of inflammation.  

d  FIGURE 5 Symmetric nasal depigmentation and 
crusting in a 7-year-old spayed Maltese with 
mucocutaneous pyoderma

d  FIGURE 6 Nasal depigmentation and mild crusting 
secondary to dermatophytosis as a result of an 
infection with Trichophyton mentagrophytes in a 
3-year-old neutered male Saint Bernard. Image 
courtesy of J.O. Noxon, Iowa State University
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foliaceus, with the nasal planum and/or face 
solely affected; however, this presentation is 
uncommon and is typically seen with infec-
tions caused by Trichophyton mentagrophytes, 
which is acquired from direct or indirect  
contact with rodents. Dermatophytosis is  
typically characterized by crusting and 
depigmentation of the nasal planum, along 
with folliculitis and furunculosis of facial 
skin when affected (Figure 6, previous page). 
Treatment should include systemic adminis-
tration of a triazole derivative or terbinafine. 
Prognosis is good if the point source can be 
eliminated to prevent recurrence.  

Deep Mycotic Infections 
Deep mycotic infections (eg, blastomycosis, 
histoplasmosis) may also present with lesions 
initially confined to the nasal planum. Depig-
mentation, swelling, ulceration, and destruc-
tion or deformation of the nasal planum are 
typically present (Figure 7). These conditions 
have a geographic distribution within the 
United States, where the infective spores are 
acquired from the environment via inhala-
tion or inoculation. Prognosis varies from 
poor to guarded, as many cases have systemic 
involvement at the time of diagnosis and 
require extended antifungal treatment regi-
mens with a high occurrence of disease 
relapse.   

Autoimmune Conditions
Pemphigus Foliaceus 
Pemphigus foliaceus in dogs occurs as a 
result of autoantibodies produced against a 
keratinocyte adhesion molecule that causes 
cells to detach from one another in the outer 
layers of the epidermis.4 The disease typically 
occurs in middle-aged animals, with breed 
predispositions observed in Akitas, chow 
chows, Doberman pinchers, dachshunds, and 
cocker spaniels. The cause of pemphigus foli-
aceus is idiopathic in most cases, but cases 
that occur secondary to drug reactions (eg, 
antimicrobials, topical preventives) or vacci-

d  FIGURE 7 Depigmentation, swelling, and ulceration of 
the right alar fold and nasal planum secondary to an 
infection with Blastomyces dermatitidis in a 2-year-old 
neutered male Labrador retriever 

d  FIGURE 8 Nasal depigmentation, ulceration, and 
crusting as a result of pemphigus foliaceus in an 
8-year-old spayed Labrador retriever

d  FIGURE 9 Erythema, depigmentation, loss of nasal 
architecture, and ulceration along the dorsal aspect of 
the nasal planum in a 4-year-old spayed Pembroke 
Welsh corgi with discoid lupus erythematosus
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d  FIGURE 10 Marked crusting, depigmentation, and 
ulceration of the nasal planum in a 4-year-old neutered 
male Akita with uveodermatologic syndrome 

d  FIGURE 11 Significant ulceration of the nasal planum 
along the nasal philtrum in a 6-year-old neutered male 
bloodhound with dermal arteritis of the nasal philtrum. 
Image courtesy of A. Diesel, Texas A&M University 

d  FIGURE 12 Nasal planum crusting and depigmentation 
secondary to epitheliotropic lymphoma in an 8-year-
old neutered male English bulldog

nation or as sequelae to a systemic inflamma-
tory condition have been reported.

Lesions consist of pustules, crusts, erosions, 
and depigmentation and are commonly found 
along the nasal planum, on the inner aspect  
of the ears, and on the foot pads (Figure 8).5 
Treatment typically involves systemic immuno-
suppressive medications tapered to the lowest 
dose required to control disease. Care should 
be taken not to taper medications too soon or 
too quickly, as this can lead to clinical relapses 
and subsequently overall greater cumulative 
doses. Prognosis varies from guarded to poor 
and is primarily dependent on the patient’s 
ability to tolerate the medications. 

Discoid Lupus Erythematosus 
Discoid lupus erythematosus is a relatively 
benign condition. Although the exact patho-
genesis of the disease is not known, it is 
known to be photoaggravated. The nasal pla-
num is the primary location affected, but 
lesions may also be noted at the periocular, 
footpad, perianal, and ear regions. Lesions 
consist of erythema, depigmentation, loss of 
the normal nasal planum architecture, ero-
sions, ulceration, and crusting beginning 
along the dorsal portion of the nasal planum 
(Figure 9). Treatment protocols vary, with 
prognosis being fair to good. A key to thera-
peutic success is limiting or protecting the 
patient from excessive UV light exposure.

Uveodermatologic Syndrome 
Uveodermatologic syndrome is the result of 
an autoimmune process directed against 
components of melanocytes. Although the 
condition may be seen in multiple breeds, it is 
most commonly reported in Akitas, in which 
a genetic basis has been proposed.6 The dis-
ease process results in granulomatous panu-
veitis and leukoderma, which may progress 
to severe crusting and ulcerations (Figure 
10); of note, leukoderma may be present in 
multiple locations and not limited to the 
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nasal planum. Overall, prognosis is fair, and 
therapy should be primarily focused on the 
eyes to prevent ocular complications. 

Dermal Arteritis 
Dermal arteritis of the nasal philtrum is a rare 
condition most commonly seen in Saint Ber-
nards and characterized by a distinct linear or 
circular ulcer on the central portion of the 
nasal planum along the philtrum (Figure 11, 
previous page). The condition can cause recur-
rent bleeding episodes, which may require 
immediate intervention. The exact etiology 
and whether a genetic basis exists are 
unknown.7 Prognosis is fair, with topical tac-
rolimus providing an alternative to systemic 
treatment options.7 Lifelong treatment is 
required, and permanent scarring in the 
lesion area is likely. 

Neoplastic/Infiltrative Conditions
Cutaneous epitheliotropic lymphoma is an 
uncommon malignancy seen in older dogs. 
Although the exact etiology is unknown, an 
association with atopy has been suggested.8 
Nasal planum lesions are common, along with 

depigmentation of mucocutaneous junctions, 
pronounced erythema, and scaling (Figure 12, 
previous page). Treatment protocols typically 
involve lomustine +/- radiation therapy; prog-
nosis is poor, with a median survival time of 6 
months following diagnosis.9 

Conclusion
Most conditions that affect the nasal planum 
will present with clinical similarities. Appro-
priate diagnosis of nasal planum disease 
requires understanding the conditions that 
can occur, understanding patient signal-
ment, and ruling out mucocutaneous pyo-
derma as a primary differential. Once the 
noninflammatory depigmenting, hyperkera-
totic, and infectious conditions have been 
ruled out, biopsy is typically required for 
definitive diagnosis. Because it is beyond the 
scope of this article to thoroughly cover all 
therapy options for the presented conditions, 
readers are encouraged to consult additional 
references (see Suggested Reading) for a 
more complete discussion regarding disease- 
specific therapeutic considerations. n

For a related diagnostic algorithm, see Diagnosing Nasal Planum Disease in Dogs on page 
26 of this issue.

References
1. Miller WH, Griffin CE, Campbell KL. Pigmentary 

abnormalities. Muller and Kirk’s Small Animal Dermatology. 
7th ed. St. Louis, MO: Elsevier Mosby; 2013:618-629.

2. Catarino M, Combarros-Garcia D, Mimouni P, Pressanti 
C, Cadiergues MC. Control of canine idiopathic nasal 
hyperkeratosis with natural skin restorative balm: a 
randomized double-blind placebo-controlled study. Vet 
Dermatol. 2018;29(2):134-e53. 

3. Hillier A, Lloyd DH, Weese JS, et al. Guidelines for the 
diagnosis and antimicrobial therapy of canine superficial 
bacterial folliculitis (Antimicrobial Guidelines Working Group 
of the International Society for Companion Animal Infectious 
Diseases). Vet Dermatol. 2014;25(3):163-175.

4. Bizikova P, Dean GA, Hashimoto, Olivry T. Cloning and 
establishment of canine desmocollin-1 as a major 
autoantigen in canine pemphigus foliaceus. Vet Immunol 
Immunopathol. 2012;149(3-4):197-207. 

5. Mueller RS, Krebs I, Power HT, Fieseler KV. Pemphigus 
foliaceus in 91 dogs. J Am Anim Hosp Assoc. 2006;42(3): 
189-196.

6. Angles JM, Famula TR, Pedersen NC. Uveodermatologic 
(VKH-like) syndrome in American Akita dogs is associated 
with an increased frequency of DQA1*00201. Tissue Antigens. 
2005;66(6):656-665.

7. Banovic F, Jerry C, Howerth E. Tacrolimus therapy for dermal 
arteritis of the nasal philtrum refractory to surgery and anti-
inflammatory therapy (doxycycline/niacinamide and topical 
fluocinolone) in a dog. Vet Dermatol. 2018;29(1):85-e35.

8. Santoro D, Marsella R, Hernandez J. Investigation on the 
association between atopic dermatitis and the development 
of mycosis fungoides in dogs: a retrospective case-control 
study. Vet Dermatol. 2007;18(2):101-106.

9. Fontaine J, Heimann M, Day MJ. Canine cutaneous 
epitheliotrophic T-cell lymphoma: a review of 30 cases. Vet 
Dermatol. 2010;21(3):267-275.

Suggested Reading
Miller WH, Griffin CE, Campbell KL. Muller and Kirk’s Small Animal 

Dermatology. 7th ed. St. Louis, MO: Elsevier Mosby; 2013.

www.cliniciansbrief.com


#1 USED  
PET GLUCOMETER

1. Data on file,  Zoetis Market Research: Blood Glucose Monitoring Report July 2017, Zoetis Inc. All trademarks are the property of Zoetis Services LLC or a related company 
or a licensor unless otherwise noted. © 2017 Zoetis Services LLC. All rights reserved. ATK-00175

See what makes AlphaTRAK®2 the #1 prescribed pet glucometer1 at AlphaTRAKmeter.com. 
For full support or to order, call 1-888-ZOETIS-1.

673-1706 Number 1 USED Ad 8.125x10.875.indd   1 9/18/17   2:12 PM

www.alphatrakmeter.com


JOB #: 61222 Print Scale: None
CLIENT CODE: ELAN44 Version: CB
CLIENT: Elanco_GAL
Description: 4C spread ad
Publication: Clinician’s Brief
Document Name: 61222_USCACGLP00080-1_Trade 

AD_Sprd_CB_v4.indd

Proof #:

Page #:

4

1

Bleed: 16.5” x 11.125”
Trim: 16.25” x 10.875”
Live: 15.5” x 10.125”
Gutter: 0”
Fold Type: Half

Date: 5-7-2018 4:34 PM
User Name: Evans, Amy
Previous User: Hortsch, Marc
InDesign Version: InDesign CC 2018
Notes: -

 Cyan
 Magenta
 Yellow
 Black

 GCD: ErikK 
 AD: NedM
 CW: Rox 
 AE: IvaD
 PM: JZ 
 PA: AmyETE

A
M

 / 
A

P
P

R
O

V
E

INDICATION
Galliprant is indicated for the control of pain and inflammation associated with osteoarthritis in dogs.

© 2018 Elanco or its affiliates. Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. 
Galliprant is a registered trademark of Aratana Therapeutics, Inc. USCACGLP00080(1)

PRESCRIBE GALLIPRANT® (grapiprant tablets) 
FROM THE EARLIEST DIAGNOSED STAGES 
OF OSTEOARTHRITIS (OA).
Galliprant is a fi rst-in-class prostaglandin receptor antagonist (PRA), 
a non-COX-inhibiting NSAID that specifi cally targets the EP4 receptor.1 
Its mode of action targets OA pain and infl ammation while reducing the 
impact on GI, kidney and liver homeostasis.1,2 

Visit galliprantfordogs.com/early for more information about Galliprant. 

For oral use in dogs only
20 mg, 60 mg and 100 mg flavored tablets
A prostaglandin E2 (PGE2) EP4 receptor antagonist; a non-
cyclooxygenase inhibiting, non-steroidal anti-inflammatory drug 
Caution: Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Before using this product, please consult the product insert, a summary of which follows:
Indication: GALLIPRANT (grapiprant tablets) is indicated for the control of pain and 
inflammation associated with osteoarthritis in dogs.  
Dosage and Administration: Always provide “Information for Dog Owners” Sheet with prescription. 
Use the lowest effective dose for the shortest duration consistent with individual response.
The dose of GALLIPRANT (grapiprant tablets) is 0.9 mg/lb (2 mg/kg) once daily. 
GALLIPRANT tablets are scored and dosage should be calculated in half tablet increments. 
Dogs less than 8 lbs (3.6 kgs) cannot be accurately dosed. See product insert for complete 
dosing and administration information.
Contraindications: GALLIPRANT should not be used in dogs that have a hypersensitivity to grapiprant.
Warnings: Not for use in humans. Keep this and all medications out of reach of children and 
pets. Consult a physician in case of accidental ingestion by humans. For use in dogs only. Store 
GALLIPRANT out of reach of dogs and other pets in a secured location in order to prevent 
accidental ingestion or overdose.
Precautions: The safe use of GALLIPRANT has not been evaluated in dogs younger than 9 months 
of age and less than 8 lbs (3.6 kg), dogs used for breeding, or in pregnant or lactating dogs. 
Adverse reactions in dogs receiving GALLIPRANT may include vomiting, diarrhea, decreased 
appetite, mucoid, watery or bloody stools, and decreases in serum albumin and total protein. 
If GALLIPRANT is used long term, appropriate monitoring is recommended.
Concurrent use with other anti-inflammatory drugs has not been studied. Concomitant 
use of GALLIPRANT with other anti-inflammatory drugs, such as COX-inhibiting NSAIDs or 
corticosteroids, should be avoided. If additional pain medication is needed after a daily dose 
of GALLIPRANT, a non-NSAID/non-corticosteroid class of analgesic may be necessary.
The concomitant use of protein-bound drugs with GALLIPRANT has not been studied. Commonly 
used protein-bound drugs include cardiac, anticonvulsant and behavioral medications.
Drug compatibility should be monitored in patients requiring adjunctive therapy. Consider 
appropriate washout times when switching from one anti-inflammatory to another or when 
switching from corticosteroids or COX-inhibiting NSAIDs to GALLIPRANT use.
The use of GALLIPRANT in dogs with cardiac disease has not been studied.
It is not known whether dogs with a history of hypersensitivity to sulfonamide drugs will 
exhibit hypersensitivity to GALLIPRANT. GALLIPRANT is a methylbenzenesulfonamide.
Adverse Reactions: In a controlled field study, 285 dogs were evaluated for safety when given 
either GALLIPRANT or a vehicle control (tablet minus galliprant) at a dose of 2 mg/kg (0.9 mg/lb) 
once daily for 28 days. GALLIPRANT-treated dogs ranged in age from 2 yrs to 16.75 years. The 
following adverse reactions were observed: 

Adverse reaction*
GALLIPRANT

(grapiprant tablets)
N = 141

Vehicle control 
(tablets minus grapiprant)

N = 144
Vomiting 24 9

Diarrhea, soft stool 17 13
Anorexia, inappe-

tence 9 7

Lethargy 6 2
Buccal ulcer 1 0

Immune mediated
hemolytic anemia 1 0

*Dogs may have experienced more than one type or occurrence during the study.
GALLIPRANT was used safely during the field studies with other concurrent therapies, 
including antibiotics, parasiticides and vaccinations.
To report suspected adverse drug events and/or obtain a copy of the Safety Data Sheet (SDS) 
or for technical assistance, call 1-888-545-5973. 
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
Information for Dog Owners: Owners should be advised of the potential for adverse reactions 
and be informed of the clinical signs associated with drug intolerance. Adverse reactions may 
include vomiting, diarrhea, decreased appetite, and decreasing albumin and total protein. 
Appetite and stools should be monitored and owners should be advised to consult with their 
veterinarian if appetite decreases or stools become abnormal.
Effectiveness: Two hundred and eighty five (285) client-owned dogs were enrolled in the study 
and evaluated for field safety. GALLIPRANT-treated dogs ranging in age from 2 to 16.75 years and 
weighing between 4.1 and 59.6 kgs (9-131 lbs) with radiographic and clinical signs of osteoarthritis 
were enrolled in a placebo-controlled, masked field study. Dogs had a 7-day washout from NSAID 
or other current OA therapy. Two hundred and sixty two (262) of the 285 dogs were included in the 
effectiveness evaluation. Dogs were assessed for improvements in pain and function by the owners 
using the Canine Brief Pain Inventory (CBPI) scoring system.1 A statistically significant difference in 
the proportion of treatment successes in the GALLIPRANT group (63/131 or 48.1%) was observed 
compared to the vehicle control group (41/131 or 31.3%). GALLIPRANT demonstrated statistically 
significant differences in owner assessed pain and function. The results of the field study 
demonstrate that GALLIPRANT, administered at 2 mg/kg (0.9 mg/pound) once daily for 28 days 
was effective for the control of pain and inflammation associated with osteoarthritis.
Storage Conditions: Store at or below 86° F (30° C)
How Supplied: 20 mg, 60 mg, 100 mg flavored tablets in  
7, 30 and 90 count bottles.
NADA 141-455, Approved by FDA
US Patents: 6,710,054; 7,960,407; 9,265,756
Made in New Zealand   Manufactured for: Aratana Therapeutics, Inc., Leawood, KS 66211  
Reference: 1. http://www.vet.upenn.edu/docs/default-source/VCIC/canine-bpi_userguide.pdf?sfvrsn=0
Additional information is available at 1-888-545-5973.
GALLIPRANT is a trademark of Aratana Therapeutics, Inc.  
© Aratana Therapeutics, Inc. June 2016                                                                                        Brief Summary: AT1-040-16

GALLIPRANT®

(grapiprant tablets) IMPORTANT SAFETY INFORMATION
Not for use in humans. For use in dogs only. Keep 
this and all medications out of reach of children and 
pets. Store out of reach of dogs and other pets in 
a secured location in order to prevent accidental 
ingestion or overdose. Do not use in dogs that have 
a hypersensitivity to grapiprant. If Galliprant is used 
long term, appropriate monitoring is recommended. 
Concomitant use of Galliprant with other anti-
inflammatory drugs, such as COX-inhibiting NSAIDs 
or corticosteroids, should be avoided. Concurrent 
use with other anti-inflammatory drugs or protein-
bound drugs has not been studied. The safe use of 
Galliprant has not been evaluated in dogs younger than 
9 months of age and less than 8 lbs (3.6 kg), dogs used 
for breeding, pregnant or lactating dogs, or dogs with 
cardiac disease. The most common adverse reactions 
were vomiting, diarrhea, decreased appetite, and 
lethargy. Please see brief summary to the left for 
full prescribing information.

1.  Kirkby Shaw, K., Rausch-Derra, L., and Rhodes, L. 2016. “Grapiprant: an EP4 
prostaglandin receptor antagonist and novel therapy for pain and inflammation.” 
Vet. Med. Sci. 2: 3-9. 

2.  Rausch-Derra, L., Huebner, M., and Rhodes, L. 2015. “Evaluation of the safety 
of long-term, daily oral administration of grapiprant, a novel drug for treatment 
of osteoarthritis pain and inflammation, in healthy dogs.” Am. J. Vet. Res. 76.10: 
853-859.

START SEEING 
OSTEOARTHRITIS 
FROM A DIFFERENT 
PERSPECTIVE

T:16.25”

T:10.875”

B:16.5”

B:11.125”

F:8.125” F:8.125”

www.galliprantfordogs.com/early


JOB #: 61222 Print Scale: None
CLIENT CODE: ELAN44 Version: CB
CLIENT: Elanco_GAL
Description: 4C spread ad
Publication: Clinician’s Brief
Document Name: 61222_USCACGLP00080-1_Trade 

AD_Sprd_CB_v4.indd

Proof #:

Page #:

4

1

Bleed: 16.5” x 11.125”
Trim: 16.25” x 10.875”
Live: 15.5” x 10.125”
Gutter: 0”
Fold Type: Half

Date: 5-7-2018 4:34 PM
User Name: Evans, Amy
Previous User: Hortsch, Marc
InDesign Version: InDesign CC 2018
Notes: -

 Cyan
 Magenta
 Yellow
 Black

 GCD: ErikK 
 AD: NedM
 CW: Rox 
 AE: IvaD
 PM: JZ 
 PA: AmyETE

A
M

 / 
A

P
P

R
O

V
E

INDICATION
Galliprant is indicated for the control of pain and inflammation associated with osteoarthritis in dogs.

© 2018 Elanco or its affiliates. Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates. 
Galliprant is a registered trademark of Aratana Therapeutics, Inc. USCACGLP00080(1)

PRESCRIBE GALLIPRANT® (grapiprant tablets) 
FROM THE EARLIEST DIAGNOSED STAGES 
OF OSTEOARTHRITIS (OA).
Galliprant is a fi rst-in-class prostaglandin receptor antagonist (PRA), 
a non-COX-inhibiting NSAID that specifi cally targets the EP4 receptor.1 
Its mode of action targets OA pain and infl ammation while reducing the 
impact on GI, kidney and liver homeostasis.1,2 

Visit galliprantfordogs.com/early for more information about Galliprant. 

For oral use in dogs only
20 mg, 60 mg and 100 mg flavored tablets
A prostaglandin E2 (PGE2) EP4 receptor antagonist; a non-
cyclooxygenase inhibiting, non-steroidal anti-inflammatory drug 
Caution: Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Before using this product, please consult the product insert, a summary of which follows:
Indication: GALLIPRANT (grapiprant tablets) is indicated for the control of pain and 
inflammation associated with osteoarthritis in dogs.  
Dosage and Administration: Always provide “Information for Dog Owners” Sheet with prescription. 
Use the lowest effective dose for the shortest duration consistent with individual response.
The dose of GALLIPRANT (grapiprant tablets) is 0.9 mg/lb (2 mg/kg) once daily. 
GALLIPRANT tablets are scored and dosage should be calculated in half tablet increments. 
Dogs less than 8 lbs (3.6 kgs) cannot be accurately dosed. See product insert for complete 
dosing and administration information.
Contraindications: GALLIPRANT should not be used in dogs that have a hypersensitivity to grapiprant.
Warnings: Not for use in humans. Keep this and all medications out of reach of children and 
pets. Consult a physician in case of accidental ingestion by humans. For use in dogs only. Store 
GALLIPRANT out of reach of dogs and other pets in a secured location in order to prevent 
accidental ingestion or overdose.
Precautions: The safe use of GALLIPRANT has not been evaluated in dogs younger than 9 months 
of age and less than 8 lbs (3.6 kg), dogs used for breeding, or in pregnant or lactating dogs. 
Adverse reactions in dogs receiving GALLIPRANT may include vomiting, diarrhea, decreased 
appetite, mucoid, watery or bloody stools, and decreases in serum albumin and total protein. 
If GALLIPRANT is used long term, appropriate monitoring is recommended.
Concurrent use with other anti-inflammatory drugs has not been studied. Concomitant 
use of GALLIPRANT with other anti-inflammatory drugs, such as COX-inhibiting NSAIDs or 
corticosteroids, should be avoided. If additional pain medication is needed after a daily dose 
of GALLIPRANT, a non-NSAID/non-corticosteroid class of analgesic may be necessary.
The concomitant use of protein-bound drugs with GALLIPRANT has not been studied. Commonly 
used protein-bound drugs include cardiac, anticonvulsant and behavioral medications.
Drug compatibility should be monitored in patients requiring adjunctive therapy. Consider 
appropriate washout times when switching from one anti-inflammatory to another or when 
switching from corticosteroids or COX-inhibiting NSAIDs to GALLIPRANT use.
The use of GALLIPRANT in dogs with cardiac disease has not been studied.
It is not known whether dogs with a history of hypersensitivity to sulfonamide drugs will 
exhibit hypersensitivity to GALLIPRANT. GALLIPRANT is a methylbenzenesulfonamide.
Adverse Reactions: In a controlled field study, 285 dogs were evaluated for safety when given 
either GALLIPRANT or a vehicle control (tablet minus galliprant) at a dose of 2 mg/kg (0.9 mg/lb) 
once daily for 28 days. GALLIPRANT-treated dogs ranged in age from 2 yrs to 16.75 years. The 
following adverse reactions were observed: 

Adverse reaction*
GALLIPRANT

(grapiprant tablets)
N = 141

Vehicle control 
(tablets minus grapiprant)

N = 144
Vomiting 24 9

Diarrhea, soft stool 17 13
Anorexia, inappe-

tence 9 7

Lethargy 6 2
Buccal ulcer 1 0

Immune mediated
hemolytic anemia 1 0

*Dogs may have experienced more than one type or occurrence during the study.
GALLIPRANT was used safely during the field studies with other concurrent therapies, 
including antibiotics, parasiticides and vaccinations.
To report suspected adverse drug events and/or obtain a copy of the Safety Data Sheet (SDS) 
or for technical assistance, call 1-888-545-5973. 
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
Information for Dog Owners: Owners should be advised of the potential for adverse reactions 
and be informed of the clinical signs associated with drug intolerance. Adverse reactions may 
include vomiting, diarrhea, decreased appetite, and decreasing albumin and total protein. 
Appetite and stools should be monitored and owners should be advised to consult with their 
veterinarian if appetite decreases or stools become abnormal.
Effectiveness: Two hundred and eighty five (285) client-owned dogs were enrolled in the study 
and evaluated for field safety. GALLIPRANT-treated dogs ranging in age from 2 to 16.75 years and 
weighing between 4.1 and 59.6 kgs (9-131 lbs) with radiographic and clinical signs of osteoarthritis 
were enrolled in a placebo-controlled, masked field study. Dogs had a 7-day washout from NSAID 
or other current OA therapy. Two hundred and sixty two (262) of the 285 dogs were included in the 
effectiveness evaluation. Dogs were assessed for improvements in pain and function by the owners 
using the Canine Brief Pain Inventory (CBPI) scoring system.1 A statistically significant difference in 
the proportion of treatment successes in the GALLIPRANT group (63/131 or 48.1%) was observed 
compared to the vehicle control group (41/131 or 31.3%). GALLIPRANT demonstrated statistically 
significant differences in owner assessed pain and function. The results of the field study 
demonstrate that GALLIPRANT, administered at 2 mg/kg (0.9 mg/pound) once daily for 28 days 
was effective for the control of pain and inflammation associated with osteoarthritis.
Storage Conditions: Store at or below 86° F (30° C)
How Supplied: 20 mg, 60 mg, 100 mg flavored tablets in  
7, 30 and 90 count bottles.
NADA 141-455, Approved by FDA
US Patents: 6,710,054; 7,960,407; 9,265,756
Made in New Zealand   Manufactured for: Aratana Therapeutics, Inc., Leawood, KS 66211  
Reference: 1. http://www.vet.upenn.edu/docs/default-source/VCIC/canine-bpi_userguide.pdf?sfvrsn=0
Additional information is available at 1-888-545-5973.
GALLIPRANT is a trademark of Aratana Therapeutics, Inc.  
© Aratana Therapeutics, Inc. June 2016                                                                                        Brief Summary: AT1-040-16

GALLIPRANT®

(grapiprant tablets) IMPORTANT SAFETY INFORMATION
Not for use in humans. For use in dogs only. Keep 
this and all medications out of reach of children and 
pets. Store out of reach of dogs and other pets in 
a secured location in order to prevent accidental 
ingestion or overdose. Do not use in dogs that have 
a hypersensitivity to grapiprant. If Galliprant is used 
long term, appropriate monitoring is recommended. 
Concomitant use of Galliprant with other anti-
inflammatory drugs, such as COX-inhibiting NSAIDs 
or corticosteroids, should be avoided. Concurrent 
use with other anti-inflammatory drugs or protein-
bound drugs has not been studied. The safe use of 
Galliprant has not been evaluated in dogs younger than 
9 months of age and less than 8 lbs (3.6 kg), dogs used 
for breeding, pregnant or lactating dogs, or dogs with 
cardiac disease. The most common adverse reactions 
were vomiting, diarrhea, decreased appetite, and 
lethargy. Please see brief summary to the left for 
full prescribing information.

1.  Kirkby Shaw, K., Rausch-Derra, L., and Rhodes, L. 2016. “Grapiprant: an EP4 
prostaglandin receptor antagonist and novel therapy for pain and inflammation.” 
Vet. Med. Sci. 2: 3-9. 

2.  Rausch-Derra, L., Huebner, M., and Rhodes, L. 2015. “Evaluation of the safety 
of long-term, daily oral administration of grapiprant, a novel drug for treatment 
of osteoarthritis pain and inflammation, in healthy dogs.” Am. J. Vet. Res. 76.10: 
853-859.
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Educating Owners 
on Obesity in Cats

In a study of cats on a weight-loss program, 
there was a consistent underestimation of 
BCS by owners of cats that did not lose weight. 
Cats are often fed in ways inconsistent with 
their natural patterns, and owners often 
choose the convenience of commercial dry 
cat foods, but the natural diet of wild cats 
is high in protein and low in carbohydrates. 
Cats are unable to store excess starch as 
glycogen, and glucose exceeding energy 
requirements is instead stored as fat. Studies 
have shown that cats fed a high-protein, low-
carbohydrate diet maintained lean body mass 
while losing weight as compared with those 
fed a high-carbohydrate, low-fat diet. Canned 
foods provided optimal amounts of protein 
and carbohydrates; canned kitten food may 

provide the closest approximation to the 
natural feline diet. 

Cat owners must be educated that cats do 
not eat the same way as humans. 
h  Wild cats often experience periods when 

energy expenditure needs are barely met. 
Typical domestic cats expend much less 
energy finding and consuming food than 
do wild cats; rather, meals are presented in 
a bowl and may be consumed in seconds. 

h  Owners also often misinterpret a cat’s 
vocalizations and attention-seeking 
behaviors as a request for fresh food. 

h  Cats do not naturally eat as a social group; 
in multicat households, when all cats are 
fed on a specific meal schedule, the anxiety 
of eating with others and the possibility 
of reduced food availability can lead to 
overconsumption. 

h  Lack of activity options also contributes to 
obesity risk.—Colleran EJ

2017 Atlantic Coast 
Veterinary Conference

October 9-12, 2017 
Atlantic City, New Jersey

Chronic Diarrhea

In cases of chronic diarrhea, primary GI disease 
must be differentiated from metabolic or sys-
temic disease and can typically be determined 
through history, physical examination, and 
preliminary laboratory testing. Trials involving 
antiparasitics, antibiotics, or dietary changes 
can also aid in diagnosis. Imaging, additional 
blood work, or biopsies may be warranted. 

Parasites should be ruled out as a first step; if 
test results are positive for parasitic infection, 
the patient should be treated accordingly. 
Giardia spp infection treatment requires 7 days 
of metronidazole, but additional therapy con-
sisting of fenbendazole or febantel, high-fiber 
diets, and environmental decontamination are 
often necessary. Tritrichomonas foetus infec-
tion can be diagnosed via wet mounts, cul-
tures, and PCR; ronidazole appears to be the 
only effective treatment. 

Dietary intolerance and/or allergies play 
a larger role in GI disease than previously 
thought. Antibiotics such as metronidazole 
and tylosin can be helpful in the treatment of 
GI dysbiosis; however, there has been evidence 
that metronidazole may have carcinogenic 
potential, making tylosin a good alternative. 
Probiotics can also be helpful. Fecal microbiota 
transplantation is another emerging therapy. 

Dysbiosis, exocrine pancreatic insufficiency, 
and inflammatory bowel disease (IBD) due 
to a genetic polymorphism are commonly 
seen in German shepherd dogs. After exten-
sive testing has ruled out most other causes, 
a diagnosis of IBD should be considered but 
requires biopsy to confirm. Comorbidities 
must be diagnosed and treated for IBD to be 
properly managed. Treatment can be limited 
to steroids; however, cyclosporine or chlo-
rambucil may be required. Protein-losing 
enteropathy is seen in many GI conditions 
and requires dietary fat restriction as part of 
treatment.—Twedt D

2018 Atlantic Coast 
Veterinary Conference

October 8-11, 2018
Atlantic City, New Jersey
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Kidney Disease Myths

Despite significant advances in the 
treatment of kidney disease in dogs and 
cats, several myths and misconceptions 
prevail. It is often believed that renal 
patients require a high amount of 
fluids; however, the principles of fluid 
therapy in renal patients are no different 
than those for most sick patients 
(ie, maintenance, rehydration, and 
replacement). Degree of dehydration 
is frequently underestimated in renal 
patients. Once a patient is rehydrated, 
delivery of excess fluid does not 
decrease the serum concentration of 
most uremic toxins. 

Apocrine 
Gland Anal Sac 
Adenocarcinoma

Apocrine gland anal sac adenocarcino-
mas (AGASACs) account for 2% of all skin 
tumors in dogs. Dogs are commonly pre-
sented with either local effects of the pri-
mary tumor (eg, constipation, tenesmus, 
change in fecal shape) or enlarged met-
astatic sublumbar lymph nodes or with 
signs associated with hypercalcemia (eg, 
polyuria, polydipsia). Fine-needle aspi-
ration of the anal sac mass is typically 

sufficient for diagnosis and will differ-
entiate AGASAC from anal sacculitis or 
abscess.  

Clinical staging before surgery is 
important and, ideally, should consist 
of advanced imaging (eg, MRI, CT) to 
evaluate the sublumbar lymph nodes. 
Surgery is only recommended in dogs 
with either nonmetastatic disease or 
metastasis only to sublumbar lymph 
nodes. If hypercalcemia is present, 
the primary tumor and metastatic 
sublumbar lymph nodes must be 
removed to allow calcium levels to 
normalize. In addition to surgical 
intervention, intraoperative radiation 
therapy has been used to minimize the 

of prognosis; in many cases, there is 
a combination of prerenal and renal 
azotemia. Although most CKD lesions 
are permanent, some AKI injuries can 
heal over time. 

The International Renal Interest 
Society staging system is not perfectly 
predictive of outcomes, nor is serum 
creatinine. Although adequate nutrition 
is extremely important in renal patients, 
therapeutic diets should not necessarily 
be started immediately. Starting a diet 
prematurely may lead to food aversion 
and has little short-term benefit. 
Caloric intake is critical for maintaining 
appropriate body condition and should 
not be overlooked.—Specht A

risk for further metastasis; radiation 
can also be used for inoperable 
or recurrent AGASAC. Adjunctive 
chemotherapy is also recommended for 
dogs with metastatic AGASAC.  

Prognosis for dogs with AGASAC is 
dependent on tumor size, presence of 
hypercalcemia, metastasis, and treat-
ment. Dogs with larger tumors have a 
significantly shorter median survival 
time, and dogs with hypercalcemia have 
a poorer prognosis than do dogs with-
out, as do dogs with lung metastasis. 
The best results can be achieved with a 
combination of surgery, radiation, and 
chemotherapy if indicated.—Clifford CA, 
Liptak JM n

Although adequate nutrition is extremely important in 
renal patients, therapeutic diets should not necessarily 
be started immediately.

Negative urine culture cannot 
completely rule out infection if it is 
sequestered in the kidney. Similarly, 
leptospirosis cannot be fully ruled out 
based on signalment or on a single 
negative titer; empiric coverage (ie, 
with a penicillin or doxycycline) is 
recommended while serologic test 
results are pending. 

Unilateral ureteral obstruction does 
not typically cause azotemia but could 
do so if the healthy kidney is already 
compromised. The degree of azotemia 
at presentation is not always indicative 
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NUTRITION EXCHANGE

Diagnostic Dilemma:  

Food Allergy, Atopy — 
or Both?
Both environmental allergies and  
food allergy can cause dermatological 
problems in dogs. What common 
diagnostic challenges do veterinarians 
encounter?
While environmental allergies are more common 
in dogs than food allergies, it can be difficult to 
determine the offending allergen, particularly in 
temperate areas where environmental allergies 
lack a seasonal component. Meanwhile, up to 30 
percent of dogs with food allergies can also suffer 
from atopy.1 In these cases, the veterinarian may 
have successfully diagnosed an environmental 
allergy but missed the concurrent food allergy.
 
What circumstances make you suspect 
a food allergy instead of — or in addition 
to — environmental allergy?

Here are factors to consider:
•  Is the patient experiencing any abnormal GI 

signs as well as dermatological signs? Itching, 
scratching and rubbing can suggest either atopy 
or food allergy, but if a dog exhibits pruritus 
plus gastrointestinal signs, I become highly 
suspicious of food allergy. Common GI signs 
include frequent bowel movements (more than 
three per day), fecal mucus, loose stools, belching, 
flatulence and borborygmi. 

•  What is the patient’s age and have clinical 
signs been worsening? Dogs can develop food 
allergies at any age. However, I worry more 
about food allergies in a non-seasonally pruritic 
dog less than a year of age or in an older dog 
(>7 years) whose environmental allergies were 
previously controlled or there is no prior  
history of pruritus. If atopy has been relatively 
well controlled in an older patient, but suddenly 
the patient becomes itchier, I often suspect  
food allergy. 

•  Are allergy medications providing inadequate 
control? If the dog is experiencing pruritus, 
otitis, hot spots or recurrent pyoderma 
despite the use of corticosteroids, oclacitinib 
or cyclosporine, this may indicate that (1) 
the pyoderma or infection has not been 
cleared, (2) the dog is suffering from a food 
or environmental allergy, or (3) the dog has 
concurrent atopy and food allergy.

An elimination diet trial is the only way 
to definitively diagnose food allergy. 
What recommendations do you have for 
ensuring success?
Prior to a food trial, dogs may have an unknown diet 
history or have been fed a number of diets, making it 
difficult to find a protein that truly is novel. My diet 
of choice for an elimination food trial is Purina®  
Pro Plan® Veterinary Diets HA Hydrolyzed® 
Vegetarian Formula. There is a small percentage 
of dogs that do require a home-cooked diet for 
the trial phase because they are so sensitive to 
commercial diets. 
 If the dog has been showing abnormal GI signs 
(and the fecal was negative), I would expect those 
signs to resolve within two weeks on the correct 
diet. Getting dermatological signs under control 
takes longer (at least 8 weeks).
 If the dog has environmental and food allergies,  
medication management can be tricky, because 
many dogs will need to be on treatment for 
their atopy long term. After the diet trial, ideally 
medications will be tapered to the lowest effective 
dose before starting the diet challenges. The diet 
challenges are very important to find out which 
foods and/or ingredients the dog is allergic to.

Environmental  
Allergies

Food  
Allergies

Up to one-third of dogs with food 
allergy also suffer from environmental 

allergies, which can complicate 
diagnosis and management.

Hillier A, Griffin C. The 
ACVD task force on canine 

atopic dermatitis (X): is 
there a relationship between 

canine atopic dermatitis 
and cutaneous adverse food 
reactions? Vet Immunology 

and Immunopathology 81 
(2001) 227-231.
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 However, not all hydrolyzed protein 
diets are the same. In order to avert 
an immune response, proteins must 
be hydrolyzed to a molecular weight 
smaller than that of the allergen. The 
most common allergenic proteins 
range from a molecular weight of 
18,000 to 70,000 daltons; for that reason, 
Purina® Pro Plan® Veterinary Diets HA 
Hydrolyzed® and Hydrolyzed® Chicken 
Flavor Canine Formulas have a formula 
average molecular weight of 11,671 
daltons or less.
 Ideally, allergy diets should contain  
a single, low-allergen source of 
carbohydrate to reduce the risk of 

NUTRITION EXCHANGE

Dietary management of dogs with 
food allergy has dual goals: (1) to avoid 
triggering the body’s immune response 
to an offending protein; and (2) to 
minimize the chance that new allergies 
will develop. Selecting the best diet for 
an allergic patient means finding a diet 
with the right type of protein, as well as 
carbohydrate and fat.
  Novel-protein diets, whether 
commercial or home-cooked, contain 
proteins to which the dog has had no 
prior exposure in order to reduce the 
odds of triggering an immune response. 
The challenge with this approach 
is that there are few truly novel 
proteins. Dogs today are exposed to 
many different proteins through diets 
and treats, and owners rarely have a 
complete diet history. Ingredients such 
as bison, venison and rabbit — once 
reliably novel proteins — are relatively 
common, and novel proteins must come 
from increasingly rare sources.
 By comparison, hydrolyzed-
protein diets don’t require proteins 
that are new to the dog in order to 
be effective. Instead, the process of 
hydrolysis breaks down the protein 
into component peptides that are 
small enough to avoid detection by the 
immune system. As a result, histamine 
release and the inappropriate immune 
response are averted.

Avi Shaprut, DVM
Veterinary Communications 
Manager
Nestlé Purina PetCare

Dietary Management of Dogs 
with Food Allergies: Keeping 
the Immune System at Bay

Kacie Blessing, DVM, DACVD
Animal Dermatology Clinic
San Diego, California

It’s easy to assume a diet trial is proceeding correctly when 
it’s not. The consequence: A doctor may (1) try different diets 
with no results or (2) assume an allergy is environmental 
when it’s not. 
 Conducting an elimination food trial can be challenging 
for owners. It’s essential that for eight weeks, dogs eat 
protein and carb sources they’ve never been exposed to or eat 
a hydrolyzed diet. That means no people food, no rawhides, 

no bones, no supplements, no probiotics, no vitamins — 
anything that’s flavored. 
 Owners referred to us often say they’ve been feeding 
a strict diet. However, when we question them in-depth, 
we discover they’ve continued to give their dogs treats, pill 
pockets or vitamins, not realizing this will throw off the 
results. You have to ask a lot of questions. In one case, I had 
an owner whose dog had been on a diet trial for eight weeks 
without success. Her records indicated the dog was taking 
an allergy medication, so I asked her how she was giving it. 
She responded, “Oh, in a little piece of cheese every day.” She 
didn’t realize that would completely negate the diet trial.

Navigating the Pitfalls of a Diet Trial

allergic response. While grains are 
typically considered carbohydrate 
sources, they also contain varying 
amounts of intact proteins. Corn starch 
or rice starch are good carbohydrate 
options, because they are not commonly  
associated with allergic reactions.

Diet digestibility minimizes risk 
of new food allergies 
One of the body’s natural defenses 
against food allergy is its ability to 
break down proteins during digestion. 
If digestive function is compromised, 
intact proteins may be absorbed, 
contributing to the development or 
exacerbation of food allergies. This 
makes high digestibility — a factor 
related to both protein and fat sources 
— a critical component of dietary 
management.
 Due to their small molecular 
size, hydrolyzed proteins are highly 
digestible. Meanwhile, diets containing 
medium-chain triglycerides are easier 
on the gut than fat sources containing 
long-chain triglycerides, because they 
are more rapidly absorbed.
 Not all allergy diets are alike, but  
selecting the right protein, carbohydrate  
and fat sources can help keep an 
allergic dog’s immune system at bay. 

By breaking down intact proteins 
into component peptides through 

hydrolysis, detection by the 
immune system can be avoided.

INTACT  
PROTEIN

COMPONENT 
PEPTIDES



Key Takeaways
•  Diagnosing food allergy in dogs 

also affected by environmental 
allergies can be challenging. 
Concurrent skin and GI signs, as 
well as a sudden onset of new 
or more severe clinical signs in 
atopic dogs can be clues.

•  Not all hydrolyzed-protein allergy 
diets are the same. In order 
to avert an immune response, 
proteins must be hydrolyzed to 
a molecular weight smaller than 
that of the allergen.

•  Client education about dietary 
adherence is essential, as is 
reassuring owners that food 
allergy can be successfully 
managed.

Managing Food Allergy 
Requires Careful Client 
Communication

Caitlin Amiot, DVM
Lebanon Small  
Animal Clinic
Lebanon, Ohio

Client education is vital when 
discussing dietary management of dogs 
with food allergies. A diet trial is not a 
short-term experiment; it requires time 
and patience, and appropriate feeding 
of a pet with food allergy is a lifelong 
commitment. 
 It’s essential to reassure clients 
that food allergy can be successfully 
managed. Once they understand that, 
the majority rise to the challenge and 
their pets respond well. 

Make proper feeding a habit 
When I introduce the concept of a diet 
trial, clients don’t always understand 
that means eliminating every treat and 
table scrap their allergic pet eats. But 
that’s exactly what they have to do. I 
tell clients that feeding anything that 
isn’t part of the trial will prohibit their 
pet from feeling better, and that we 
must determine the precise cause of 
the food allergy so we can eliminate it 
from the dog’s diet. 
 Feeding the allergic dog separately 
from other pets, and noting if the 
dog eats something that’s not in the 
diet trial — and has a reaction — are 
important. It’s about modifying the 
pet’s lifestyle, but also allowing the pet 
to comfortably coexist with the family. 
You don’t want feeding a pet with a 
food allergy to ever be a burden. When 

owners make the new way of feeding 
their pet a part of their routine, it’s 
much easier for them to integrate it 
into their families’ lives. Over time, it 
becomes second nature. 

Navigating the long-term 
management of dogs with  
food allergies 
Following a food allergy diagnosis, 
I discuss with the client the choice 
of either introducing new foods one 
at a time or continuing to feed the 

 Once dogs are diagnosed and managed, there can still be 
pitfalls. I had a patient with food and environmental allergies 
that were well controlled with diet and immunotherapy, when 
suddenly he developed pruritus and skin infections. The client 
finally determined that the neighbor who had just moved in was 
giving her dog a treat every day. It can happen without the owner 
even knowing it. If a dog is getting a forbidden item at least once 
a week, flare-ups can continue to occur.
 Taking the time to thoroughly educate owners is essential 
when diagnosing and managing dogs with food allergy. And  
when flare-ups occur, it pays for doctors to put on their  
detective hats.

Clients don’t always understand 
that a diet trial means eliminating 

every treat and table scrap their 
allergic pet eats.

hydrolyzed elimination diet (Purina® 
Pro Plan® Veterinary Diets HA 
Hydrolyzed® Canine Formula). At this 
juncture, I find it helpful to share my 
own personal experience.
 At 6 or 7 months of age, my pit 
bull started showing severe skin and 
gastrointestinal signs. I tried over-
the-counter antihistamines, but could 
not get her to the point where her 
pruritus was controlled. Suspecting 
a food rather than an environmental 
allergy, I switched my dog to the HA 
Canine Vegetarian diet. In just two 
weeks, her bowel movements went 
from three or four a day to two. Her GI 
signs improved, her itching decreased 
and her skin was improved. It’s a great 
success story to share with my clients.
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Contains a hydrolyzed 
protein source to reduce 

the risk of allergic reaction

Single low-allergen 
carbohydrate source 

(corn starch)

Contains omega-6 fatty acids, 
vitamin A and zinc to maintain 

and protect the skin barrier 

Food sensitivities can cause a variety of clinical signs. That’s why 
Purina® Pro Plan® Veterinary Diets HA Hydrolyzed® is formulated 
to nutritionally manage pets with both GI and dermatologic issues, 
as well as reduce the risk of adverse food allergic reactions.

WHAT IF…
ONE DIET COULD HELP DOGS WITH 
MULTIPLE ALLERGY SIGNS?



DIAGNOSING NASAL PLANUM DISEASE IN DOGS 
Darren Berger, DVM, DACVD 
Iowa State University

NASAL PLANUM 
 DISEASE EVIDENT
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Excessive keratin formation?

Clinical signs of inflammation (eg, erythema, swelling, crusting, 
erosion, ulceration, loss of normal cobblestone-like architecture)?

Is the patient a Labrador retriever? Nasal planum depigmented? 

DIFFERENTIAL
Hereditary nasal parakeratosis  

of Labrador retrievers

TREATMENT
Soften and/or remove 
keratin with petroleum 
jelly or a natural skin- 
restorative balm
h  For fissuring, topical 

therapy with topical 
antibiotic/steroid 

Changes to nasal planum 
architecture?

DIFFERENTIAL
Idiopathic nasodigital 

hyperkeratosis*

Re-evaluate patient for other 
clinical signs of inflammation

NO

YES

YES YES

NO

NO NO

Re-evaluate patient for inflammatory 
disease of nasal planum

DIFFERENTIAL
Vitiligo

Other areas of leukoderma or 
leukotrichia present?

DIFFERENTIAL
Idiopathic nasal depigmentation  

(eg, snow nose, Dudley nose)

TREATMENT
h  Biopsy, if needed to confirm
h  No treatment required 

TREATMENT
No treatment required 

YES NO

YES NO

*Labrador retrievers may also be affected by this 
condition. For a discussion of differences in pre-
sentation, see the accompanying article Nasal 
Planum Disease in Dogs on page 14 of this issue, 
as well as Suggested Reading on page 29.
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DIAGNOSTIC TREE h DERMATOLOGY  h PEER REVIEWED

Perform cytology

Etiologic agents observed?

Fungal

DIFFERENTIAL
Deep or systemic mycotic infection  
(eg, blastomycosis, cryptococcosis)

TREATMENT
Treat per disease-specific guidelines

TREATMENT
h  Culture to verify causative species
h  Treat per published consensus 

guidelines 

TREATMENT
h  Perform bacterial culture and susceptibility testing
 −  Culture swabs usually sufficient
 − Cytology results should correspond to culture results
h  Treat for at least 3 weeks with appropriate antimicrobial 

based on susceptibility or with topical antiseptic

Bacterial

Clinical signs resolved?

DIFFERENTIAL
Dermatophytosis

TREATMENT
Treat with systemic first-tier antibiotic (eg, cephalexin, 
clindamycin, amoxicillin–clavulanic acid) for at least 3 
weeks, with follow-up before end of treatment course 

Proceed to BIOPSY FOR NASAL 
PLANUM DISEASE, next page

YES

YES NO

Proceed to BIOPSY FOR NASAL 
PLANUM DISEASE, next page

YES NO

DIFFERENTIAL
Mucocutaneous pyoderma

Repeat cytology

Bacteria still present?

YES

NO

Proceed to BIOPSY FOR NASAL 
PLANUM DISEASE, next page

YESNO

Clinical signs  
resolved?

www.cliniciansbrief.com


BIOPSY FOR NASAL  
PLANUM DISEASE
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Clinical signs or diagnostic test results consistent with uveitis?

DIFFERENTIAL
Uveodermatologic syndrome

Biopsy the nasal 
planum

Focal, well demarcated linear or circular 
ulceration of the nasal philtrum?

TREATMENT
Systemic and topical therapy to 

prevent ocular complications

YES

YES

NO

NO

DIFFERENTIAL
Dermal arteritis of the 

nasal philtrum

DIFFERENTIAL
Subepidermal bullous  

disease (ie, mucous membrane 
pemphigoid)

DIFFERENTIAL
Epitheliotropic 

lymphoma

DIFFERENTIAL
Cutaneous histiocytosis

TREATMENT
h  Systemic immunosuppressive 

therapy
h  Topical therapy may be 

beneficial in reducing overall 
systemic dosing if disease is 
confined to nasal planum

TREATMENT
Systemic immunosuppressive 

therapy

TREATMENT
h  Chemotherapy 

with lomustine
h  Possible 

radiation 
therapy

TREATMENT
h  Immunosuppressive 

therapy
h  Consider further 

diagnostic tests to 
ensure patient does 
not have systemic 
histiocytosis

Biopsy report 
reveals 

lymphocytic-
to-plasmacytic 

interface 
dermatitis with 

basal cell 
apoptosis and 

pigmentary 
incontinence

TREATMENT
Systemic immunosuppressive 

medications and/or topical 
steroids or tacrolimus

DIFFERENTIAL
Pemphigus foliaceus or vulgaris
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Repeat cytology

Bacteria still present?

DIFFERENTIAL
Mucocutaneous pyoderma

Presence of protozoal amastigotes; patient 
travel history to or from southern Europe, 

Middle East, northern Africa, Asia, or Central 
or South America; or patient from a region of 

Texas where leishmaniasis is endemic? 

YES NO

YES NO

Patient showing systemic clinical signs of fever, 
polyarthritis, lymphadenopathy, renal disease, 

blood dyscrasias, myopathy, or neuropathy?

Screen patient for leishmaniasis

TREATMENT
h  Perform bacterial culture and 

susceptibility testing
 −  Culture swabs usually sufficient
 −  Cytology results should correspond to 

culture results
h  Treat for at least 3 weeks with 

appropriate antimicrobial based on 
susceptibility

YES NO

DIFFERENTIAL
Systemic lupus erythematosus

DIFFERENTIAL
Discoid lupus erythematosus

TREATMENT
h   Systemic and/or topical 

immunomodulatory therapy
h   UV protection/avoidance

Perform further diagnostic  
tests to confirm

UV = ultraviolet

Suggested Reading
Miller WH, Griffin CE, Campbell KL. Muller and Kirk’s Small Animal 

Dermatology. 7th ed. St. Louis, MO: Elsevier Mosby; 2013.

www.cliniciansbrief.com


All trademarks are the property of Zoetis Services LLC or 
a related company or a licensor unless otherwise noted. 
© 2018 Zoetis Services LLC. All rights reserved. CYT-00097R2

Indication: CYTOPOINT aids in the reduction of clinical signs associated with atopic dermatitis in dogs.
*Repeat administration every 4 to 8 weeks as needed in individual patients.
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CYTOPOINT® provides fast, e� ective relief that helps improve the long-term
quality of life for dogs with atopic dermatitis and their families1

TARGETED
Targets and neutralizes 

interleukin (lL)-31, a key 
itch-inducing cytokine in 

atopic dermatitis2

SAFE
Safe for dogs of all ages, even 

those with concomitant 
diseases, and can be used with 
many common medications3,4

WORKS FAST AND LASTS
Begins working within 1 day and 

delivers 4 to 8 weeks of relief * from the 
clinical signs of atopic dermatitis; 

in-o£  ce administration ensures compliance1

To learn more, please visit www.CYTOPOINT.com

FROM ITCHY 
AND ANGRY 

TO IZZY
AND ANGIE 
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Molly, a 2-year-old, 40-lb (18-kg) spayed 
springer spaniel living in the United Kingdom, 
was presented for a 4-day history of 
progressive, multifocal, ulcerative skin lesions 
and a 24-hour history of lethargy, anorexia, and 
vomiting. The skin lesions initially affected only 
the right pelvic limb; however, the day before 
presentation, additional ulcers developed over 
both inguinal areas, the lips, and the nasal 
planum. Molly was up-to-date on vaccinations 
and received monthly imidacloprid and 
moxidectin topical parasite prevention. 

Physical Examination
Mucous membranes were slightly dry, and clinical dehy-
dration was assessed at approximately 6%. Examination 

showed interdigital ulceration and soft tissue 
swelling of digits IV and V on the right pelvic limb 
(Figure 1), superficial erosion of the skin in the 
inguinal area, and multiple erosions and ulcers 
over the rostral aspect of the upper and lower lips 
and nasal planum (Figure 2, next page). No other 
abnormalities were noted. 

Diagnostics
Systolic blood pressure measured by Doppler 
ultrasonography was persistently increased (195 
mm Hg; range, 100-150 mm Hg). CBC showed 
thrombocytopenia (platelet count, 50 × 103/µL; 
range, 150-500 × 103/µL), and serum chemistry 
profile revealed hypoalbuminemia, hyperbiliru-
binemia, and azotemia. International Renal Inter-
est Society (IRIS) grade III acute kidney injury 
(AKI) was suspected (Table, next page).1 Basal cor-
tisol concentration (4.4 µg/dL; normal, >2 µg/dL) 
was within normal limits, making glucocorticoid-

Cutaneous & 
Renal Glomerular 
Vasculopathy in a 
Springer Spaniel

Florence Vessières, DMV, MRCVS
David Walker, BVetMed (Hons), DACVIM 
(Small Animal), DECVIM-CA, MRCVS
Anderson Moores Veterinary Specialists
Hampshire, United Kingdom

d  FIGURE 1 Digits IV and V of the right pelvic limb 
with interdigital ulceration
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deficient hypoadrenocorticism unlikely. PCR 
for Leptospira spp in a single blood sample was 
negative. Antinuclear antibody test results were 
not suggestive of systemic lupus erythematosus.

Urine specific gravity was 1.025; urinalysis 
was otherwise unremarkable. Urine protein:
creatinine ratio was elevated at 2.5 (normal, 
<0.4). Urine culture was negative. A urinary 
catheter was placed to monitor urinary output 
and adjust fluid therapy accordingly as part of 
standard management of AKI. 

No significant findings were identified on abdomi-
nal ultrasonography or radiography of the thorax, 
abdomen, and limbs. Skin biopsy samples were not 
obtained because of concerns regarding the effects 
of sedation on renal perfusion. 

Presumptive Diagnosis
Skin lesions and clinical abnormalities were sug-
gestive of cutaneous and renal glomerular vascu-
lopathy (CRGV). Differential diagnoses included 
leptospirosis, pyelonephritis, intoxication (eg, 
grape, ethylene glycol), immune-complex glomer-
ulonephritis, and previous or current renal 
hypoperfusion (eg, prerenal azotemia), although 
these conditions are not typically associated with 
ulcerative skin lesions. A concurrent or associated 
dermatologic condition (eg, immune-mediated 
vasculitis, chemical burn) could not be excluded 
but was considered less likely. 

Treatment
Standard AKI and supportive treatments were 
initiated (see Treatment at a Glance), including 
amlodipine (0.1 mg/kg PO q24h initially, then 
increased to 0.1 mg/kg PO q12h in the absence of 
clinical response), maropitant (1 mg/kg SC q24h), 
omeprazole (1 mg/kg PO q12h), and methadone 
(0.2 mg/kg IV q4h). Antibiotic therapy (ampicillin 
[15 mg/kg IV q8h]) was initiated to manage sec-
ondary infection of skin lesions, pending PCR for 
Leptospira spp and urinalysis results.

Crystalloid fluid therapy (ie, lactated Ringer’s solu-

d  FIGURE 2 Multiple erosions and ulcers are present over the 
rostral aspect of the patient’s upper and lower lips and nasal 
planum.

TABLE

SERUM CHEMISTRY 
PROFILE RESULTS

Analyte Result Reference Range

Albumin 2.0 g/dL 2.5-4.0 g/dL

Bilirubin 0.88 mg/dL <0.58 mg/dL

Blood urea nitrogen 112 mg/dL 8.4-25.2 mg/dL

Creatinine 4.0 mg/dL 0.7-1.4 mg/dL
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tion) was initiated at 12.75 mL/kg/hr   to provide 
maintenance fluid therapy and correct 6% dehydra-
tion. Urine output measurement after 6 hours of 
fluid therapy demonstrated urine production of 0.4 
mL/kg/hr (normal, >1 mL/kg/hr). Fluid therapy 
rate was adjusted to match the dog’s urine output 
and avoid volume overload. A furosemide bolus 
(1 mg/kg IV) was administered, and furosemide 
(0.5 mg/kg/hr CRI) was started; urine output 
remained <0.5 mL/kg/hr over the next 6 hours. 

Outcome
Eighteen hours after admission, serum chemistry 
profile showed worsening azotemia with a creati-
nine concentration of 7.7 mg/dL (IRIS Grade IV 
oliganuric AKI). The patient was obtunded. Sev-
eral options were discussed with the owner, 
including use of mannitol and/or fenoldopam to 
promote diuresis, referral for therapeutic plasma 
exchange and/or continuous renal replacement 
therapy, and euthanasia. Therapeutic plasma 
exchange has been used in humans with condi-
tions similar to CRGV.2,3 After consideration, 
Molly was euthanized. Postmortem examination 
disclosed renal and cutaneous lesions consistent 
with thrombotic microangiopathy, including fibri-
noid necrosis of the glomerular arterioles with fre-
quent vessels occluded by thrombi and concurrent 
evidence of tubular necrosis and cutaneous coagu-
lative necrosis with rare intravascular thrombi. 
The presence of these lesions with Molly’s clinical 
signs and progression confirmed CRGV.4 

The Take-Home 
CRGV is an uncommon disease of unknown cause 
and is also referred to as Alabama rot in reference 
to a North American disease of unknown origin 
that is characterized by similar histopathologic 
lesions.5 CRGV has been reported in greyhounds 
in North America5 and a Great Dane in Germany.6 

Until 2012, few (<5) cases had been reported in 
Europe. Since then, more than 150 cases in the 
United Kingdom, including one in Northern Ire-
land, have been confirmed by postmortem examina-
tion in nongreyhound breeds; 30 of these cases were 

reported in 2018, making CRGV a rare condition.
Although a definitive cause has not yet been iden-
tified, research investigating environmental and 
genetic causes (mainly complement system dys-
function) is ongoing.

Ulcerated, vasculitis-like skin lesions of the 
extremities, ventrum, face, and tongue are typi-
cally reported first.4 Some dogs develop skin 
lesions and azotemia; others develop skin lesions 
only and do not become azotemic, although the 
percentage of dogs that develop skin lesions only is 

TREATMENT AT A GLANCE

h Fluid therapy (typically over 4-6 hours to allow 
accurate assessment of urine output) should aim first 
to correct suspected hypovolemia (rare) and/or 
dehydration. Once the fluid deficit has been corrected, 
urine output should be monitored, and the fluid rate 
should be adjusted to match urine production and 
avoid volume overload.7 

h Systemic hypertension should be managed with 
amlodipine (or hydralazine if immediate control is 
necessary). ACE inhibitors may reduce glomerular 
filtration rate and are contraindicated in these cases.7 

h CRGV skin lesions tend to heal spontaneously over 
days to weeks with appropriate management, 
including broad-spectrum antibiotic therapy, if 
indicated, and appropriate wound management.7

CRGV is an uncommon 
disease of unknown cause
and is also referred to as 
Alabama rot.

AKI = acute kidney injury

CRGV = cutaneous and renal glomerular vasculopathy

IRIS = International Renal Interest Society 
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unknown due to the lack of gold standard testing 
antemortem and the lack of specificity of the skin 
lesions. The average time from onset of skin 
lesions to development of azotemia is 3 days 
(range, 1-10 days).4 Once AKI is present, prognosis 
is poor, with a mortality rate of 85%.5 Dogs that 
do not develop azotemia have an excellent progno-
sis, provided that wounds are adequately managed 
with standard local care and systemic antibiotic 
therapy. Thus far, there have been no reports of 
CRGV recurrence in a dog that survived the dis-
ease or of CRGV transmission between dogs. CRGV 
does not appear to be zoonotic, although standard 
precautions should be followed (eg, wearing gloves 
and a protective apron) until more is known about 
the disease etiology. n
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CAUTION: Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.
Description:
NexGard® (afoxolaner) is available in four sizes of beef-flavored, soft chewables for oral administration to dogs and puppies 
according to their weight. Each chewable is formulated to provide a minimum afoxolaner dosage of 1.14 mg/lb (2.5 mg/
kg). Afoxolaner has the chemical composition 1-Naphthalenecarboxamide, 4-[5- [3-chloro-5-(trifluoromethyl)-phenyl]-4, 
5-dihydro-5-(trifluoromethyl)-3-isoxazolyl]-N-[2-oxo-2-[(2,2,2-trifluoroethyl)amino]ethyl. 
Indications:
NexGard kills adult fleas and is indicated for the treatment and prevention of flea infestations (Ctenocephalides felis), and 
the treatment and control of Black-legged tick (Ixodes scapularis), American Dog tick (Dermacentor variabilis), Lone Star tick 
(Amblyomma americanum), and Brown dog tick (Rhipicephalus sanguineus) infestations in dogs and puppies 8 weeks of age 
and older, weighing 4 pounds of body weight or greater, for one month.
Dosage and Administration:
NexGard is given orally once a month, at the minimum dosage of 1.14 mg/lb (2.5 mg/kg).
Dosing Schedule:

NexGard can be administered with or without food.  Care should be taken that the dog consumes the complete dose, and 
treated animals should be observed for a few minutes to ensure that part of the dose is not lost or refused. If it is suspected 
that any of the dose has been lost or if vomiting occurs within two hours of administration, redose with another full dose. If 
a dose is missed, administer NexGard and resume a monthly dosing schedule.
Flea Treatment and Prevention:
Treatment with NexGard may begin at any time of the year. In areas where fleas are common year-round, monthly 
treatment with NexGard should continue the entire year without interruption. 
To minimize the likelihood of flea reinfestation, it is important to treat all animals within a household with an approved flea 
control product.
Tick Treatment and Control:
Treatment with NexGard may begin at any time of the year (see Effectiveness).
Contraindications:
There are no known contraindications for the use of NexGard.
Warnings:
Not for use in humans. Keep this and all drugs out of the reach of children. In case of accidental ingestion, contact a 
physician immediately.
Precautions:
The safe use of NexGard in breeding, pregnant or lactating dogs has not been evaluated. Use with caution in dogs with a 
history of seizures (see Adverse Reactions).
Adverse Reactions:
In a well-controlled US field study, which included a total of 333 households and 615 treated dogs (415 administered 
afoxolaner; 200 administered active control), no serious adverse reactions were observed with NexGard.
Over the 90-day study period, all observations of potential adverse reactions were recorded. The most frequent reactions 
reported at an incidence of > 1% within any of the three months of observations are presented in the following table. The 
most frequently reported adverse reaction was vomiting. The occurrence of vomiting was generally self-limiting and of short 
duration and tended to decrease with subsequent doses in both groups. Five treated dogs experienced anorexia during the 
study, and two of those dogs experienced anorexia with the first dose but not subsequent doses.
Table 1:  Dogs With Adverse Reactions.

1Number of dogs in the afoxolaner treatment group with the identified abnormality.
2Number of dogs in the control group with the identified abnormality. 
In the US field study, one dog with a history of seizures experienced a seizure on the same day after receiving the first 
dose and on the same day after receiving the second dose of NexGard. This dog experienced a third seizure one week after 
receiving the third dose. The dog remained enrolled and completed the study. Another dog with a history of seizures had 
a seizure 19 days after the third dose of NexGard. The dog remained enrolled and completed the study. A third dog with a 
history of seizures received NexGard and experienced no seizures throughout the study. 
To report suspected adverse events, for technical assistance or to obtain a copy of the MSDS, contact Merial at 1-888-637-
4251 or www.merial.com/NexGard. 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.
Mode of Action:
Afoxolaner is a member of the isoxazoline family, shown to bind at a binding site to inhibit insect and acarine ligand-gated 
chloride channels, in particular those gated by the neurotransmitter gamma-aminobutyric acid (GABA), thereby blocking pre- 
and post-synaptic transfer of chloride ions across cell membranes. Prolonged afoxolaner-induced hyperexcitation results in 
uncontrolled activity of the central nervous system and death of insects and acarines. The selective toxicity of afoxolaner 
between insects and acarines and mammals may be inferred by the differential sensitivity of the insects and acarines’ 
GABA receptors versus mammalian GABA receptors.
Effectiveness:
In a well-controlled laboratory study, NexGard began to kill fleas four hours after initial administration and demonstrated >99% 
effectiveness at eight hours. In a separate well-controlled laboratory study, NexGard demonstrated 100%
effectiveness against adult fleas 24 hours post-infestation for 35 days, and was ≥ 93% effective at 12 hours post-infestation 
through Day 21, and on Day 35. On Day 28, NexGard was 81.1% effective 12 hours post-infestation. Dogs in both the treated 
and control groups that were infested with fleas on Day -1 generated flea eggs at 12- and 24-hours post-treatment (0-11 
eggs and 1-17 eggs in the NexGard treated dogs, and 4-90 eggs and 0-118 eggs in the control dogs, at 12- and 24-hours, 
respectively). At subsequent evaluations post-infestation, fleas from dogs in the treated group were essentially unable to 
produce any eggs (0-1 eggs) while fleas from dogs in the control group continued to produce eggs (1-141 eggs).
In a 90-day US field study conducted in households with existing flea infestations of varying severity, the effectiveness of 
NexGard against fleas on the Day 30, 60 and 90 visits compared with baseline was 98.0%, 99.7%, and 99.9%, respectively.  
Collectively, the data from the three studies (two laboratory and one field) demonstrate that NexGard kills fleas before they 
can lay eggs, thus preventing subsequent flea infestations after the start of treatment of existing flea infestations. 
In well-controlled laboratory studies, NexGard demonstrated >97% effectiveness against Dermacentor variabilis, >94% 
effectiveness against Ixodes scapularis, and >93% effectiveness against Rhipicephalus sanguineus, 48 hours post-infestation for 
30 days. At 72 hours post-infestation, NexGard demonstrated >97% effectiveness against Amblyomma americanum for 30 days.
Animal Safety:
In a margin of safety study, NexGard was administered orally to 8 to 9-week-old Beagle puppies at 1, 3, and 5 times the 
maximum exposure dose (6.3 mg/kg) for three treatments every 28 days, followed by three treatments every 14 days, for 
a total of six treatments. Dogs in the control group were sham-dosed. There were no clinically-relevant  effects related to 
treatment on physical examination, body weight, food consumption, clinical pathology (hematology, clinical chemistries, or 
coagulation tests), gross pathology, histopathology or organ weights. Vomiting occurred throughout the study, with a similar 
incidence in the treated and control groups, including one dog in the 5x group that vomited four hours after treatment.
In a well-controlled field study, NexGard was used concomitantly with other medications, such as vaccines, anthelmintics, 
antibiotics (including topicals), steroids, NSAIDS, anesthetics, and antihistamines. No adverse reactions were observed 
from the concomitant use of NexGard with other medications. 
Storage Information:
Store at or below 30°C (86°F) with excursions permitted up to 40°C (104°F).
How Supplied:
NexGard is available in four sizes of beef-flavored soft chewables: 11.3, 28.3, 68 or 136 mg afoxolaner. Each chewable size 
is available in color-coded packages of 1, 3 or 6 beef-flavored chewables.
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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

AKI = acute kidney injury

CRGV = cutaneous and renal glomerular vasculopathy
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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.
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For oral 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: IVERHART MAX® Soft Chew is a combination of three anthelmintics (ivermectin/pyrantel 
pamoate/praziquantel). The soft chews are available in four sizes in color-coded packages for oral 
administration to dogs according to their weight (see Dosage and Administration).  

Indications: For use in dogs to prevent canine heartworm disease by eliminating the tissue stage 
of heartworm larvae (Dirofi laria immitis) for a month (30 days) after infection and for the treatment 
and control of roundworms (Toxocara canis, Toxascaris leonina), hookworms (Ancylostoma 
caninum, Uncinaria stenocephala, Ancylostoma braziliense), and tapeworms (Dipylidium caninum, 
Taenia pisiformis).  

Dosage and Administration: IVERHART MAX Soft Chew should be administered orally at 
monthly intervals and the recommended minimum dose level of 6 mcg of ivermectin per kilogram 
(2.72 mcg/ lb), 5 mg of pyrantel (as pamoate salt) per kg (2.27 mg/lb), and 5 mg of praziquantel 
per kg (2.27 mg/lb) of body weight, as follows: 

IVERHART MAX Soft Chew is recommended for dogs 8 weeks of age or older. For dogs over 100 lbs, 
use the appropriate combination of these soft chews.  

Remove only one dose at a time from the packaging. Return the remaining soft chew(s) to their box 
to protect from light. The soft chew can be offered to the dog by hand or added, intact, to a small 
amount of dog food. Care should be taken to ensure that the dog consumes the complete dose. 
The treated dog should be observed for a few minutes after administration to confi rm that none of 
the dose has been lost or rejected. If it is suspected that any of the dose has been lost, redosing 
is recommended.  

IVERHART MAX Soft Chew should be given at monthly intervals during the period of the year when 
mosquitoes (vectors), potentially carrying infective heartworm larvae, are active. The initial dose must 
be given within a month (30 days) after the dog’s fi rst exposure to mosquitoes. The fi nal dose must be 
given within a month (30 days) after the dog’s last exposure to mosquitoes.  

When replacing another heartworm preventative product in a heartworm disease prevention program, 
the fi rst dose of IVERHART MAX Soft Chew must be given within a month (30 days) of the last dose 
of the former medication. A heartworm test should be performed prior to switching heartworm 
preventative products.  

If the interval between doses exceeds a month (30 days), the effectiveness of ivermectin can be 
reduced. Therefore, for optimal performance, the soft chew must be given once a month on or about 
the same day of the month. If treatment is delayed, whether by a few days or many, immediate 
treatment with IVERHART MAX Soft Chew and the recommended dosing regimen will minimize the 
opportunity for the development of adult heartworms.  

Warnings: 
For use in dogs only. Keep this and all drugs out of reach of children and pets. In safety studies 
with ivermectin/pyrantel pamoate/praziquantel tablets, testicular hypoplasia was observed in 
some dogs receiving 3 and 5 times the maximum recommended dose monthly for 6 months 
(see Animal Safety).  

In case of ingestion by humans, clients should be advised to contact a physician immediately. 
Physicians may contact a Poison Control Center for advice concerning cases of ingestion by humans.  

Precautions: Use with caution in sick, debilitated, or underweight animals and dogs weighing less 
than 10 lbs (see Animal Safety). The safe use of this drug has not been evaluated in pregnant or 
lactating bitches.  

All dogs should be tested for existing heartworm infection before starting treatment with 
IVERHART MAX Soft Chew, which is not effective against adult Dirofi laria immitis. Infected dogs 
should be treated to remove adult heartworms and microfi lariae before initiating a heartworm 
prevention program. 

While some microfi lariae may be killed by the ivermectin in IVERHART MAX Soft Chew at the 
recommended dose level, IVERHART MAX Soft Chew is not effective for microfi lariae clearance. 
A mild hypersensitivity-type reaction, presumably due to dead or dying microfi lariae and particularly 
involving a transient diarrhea, has been observed in clinical trials with ivermectin alone after 
treatment of some dogs that have circulating microfi lariae.

Adverse Reactions: In a fi eld study with IVERHART MAX Soft Chew, self-limiting adverse reactions, 
including vomiting, diarrhea, lethargy, diffi culty swallowing, excessive salivation, increased water 
consumption, and coughing were reported. Self-limiting adverse reactions, including lethargy, 
limpness, salivation, shaking, diarrhea, decreased appetite, licking lips, and belching were reported 
between 20 minutes and 72 hours following treatment in a fi eld study with ivermectin/pyrantel 
pamoate/praziquantel tablets.  

In fi eld studies with ivermectin/pyrantel pamoate tablets, vomiting or diarrhea within 24 hours of 
dosing was rarely observed (1.1% of administered doses). The following adverse reactions have 
been reported in dogs following the use of ivermectin products: depression/lethargy, vomiting, 
anorexia, diarrhea, mydriasis, ataxia, staggering, convulsions, and hypersalivation.  

To report suspected adverse events, for technical assistance, or to obtain a copy of the Safety Data 
Sheet (SDS), contact Virbac AH, Inc. at 1-800-338-3659 or us.virbac.com. For additional information 
about adverse drug experience reporting for animal drugs, contact the FDA at 1-888-FDA-VETS or 
online at http:// www.fda.gov/AnimalVeterinary/SafetyHealth.  

Effectiveness: Prevention of the tissue larval stage of heartworm (Dirofi laria immitis) and the 
elimination of the adult stage of hookworm (Ancylostoma caninum, Uncinaria stenocephala, 
Anyclostoma braziliense), roundworm (Toxocara canis, Toxascaris leonina), and tapeworm (Dipylidium 
caninum, Taenia pisiformis) infections in dogs was demonstrated in well-controlled laboratory studies.  

Palatability: In a fi eld study of 132 dogs, IVERHART MAX Soft Chew was offered once monthly for 
3 months. The dogs voluntarily consumed 86.3% of the doses from the owner’s hand or from a bowl 
within 5 minutes, 13.0% accepted the dose when it was offered in food or administered by placing 
onto the back of the dog’s tongue (pilling), and 0.7% of the doses were unable to be administered.  

Animal Safety: Studies with ivermectin indicate that certain dogs of the Collie breed are more 
sensitive to the effects of ivermectin administered at elevated dose levels (more than 16 times the 
target dose level of 6 mcg/kg) than dogs of other breeds. At elevated doses, sensitive dogs showed 
more adverse reactions, which included mydriasis, depression, ataxia, tremors, drooling, paresis, 
recumbency, excitability, stupor, coma, and death. No signs of toxicity were seen at 10 times the 
recommended dose (27.2 mcg/lb) in sensitive Collies. Data from these studies support the safety 
of ivermectin products in dogs, including Collies, when used at the label recommended dose.  

Because ivermectin and praziquantel are approximately 30% more bioavailable in the 
lVERHART MAX Soft Chew than in the ivermectin/pyrantel pamoate/praziquantel tablets used 
in the following target animal safety studies, the margin of safety is narrower than reported in 
these studies. The potential for adverse reactions may be greater in individual dogs administered 
IVERHART MAX Soft Chew than ivermectin/ pyrantel pamoate/praziquantel tablets.  

In a target animal safety study using ivermectin/pyrantel pamoate/praziquantel tablets, doses were 
administered to 8-week-old Beagle puppies at one, three, and fi ve times the maximum recommended 
dose of 12.5 mcg/kg ivermectin, 10.47 mg/kg pyrantel, and 10.47 mg/kg praziquantel. The dogs 
were treated every 30 days for 6 months. Vomiting within 6 hours of dosing and soft or watery feces 
within 24 hours of dosing were observed. Other observations during the study were: ano-genital 
swelling, lethargy, head movements, shallow, audible or diffi cult breathing, and salivation. One dog in 
the 5X group had tremors and decreased activity. All of these signs were transient. No treatment was 
required. Histopathology showed testicular hypoplasia in the 3X and 5X groups (see Warnings).  

In a laboratory safety study using ivermectin/pyrantel pamoate/praziquantel tablets, 12-week-old 
Beagle puppies receiving 3 and 5 times the recommended dose once weekly for 13 weeks 
demonstrated a dose-related decrease in testicular maturation compared to controls. In this study, 
all treated puppies had signifi cantly higher cholesterol levels compared to untreated controls.  

In a reproductive safety study, adult males were treated at 37.5 mcg/kg ivermectin, 31.4 mg/ kg 
pyrantel, and 31.4 mg/kg praziquantel every 14 days during two full spermatogenic cycles 
(112 days). The quality of semen and reproductive health were not affected by treatment. 
Treatment-related vomiting and soft feces were reported during this study.  

In a study of the effectiveness of ivermectin/pyrantel pamoate/praziquantel tablets for the treatment 
of Toxocara canis, one 8.1 lb, 72-day-old puppy died 6 days after administration of the label dose. 
This puppy and many other puppies in the study had high worm burdens and were reported to have 
diarrhea, sometimes bloody, frequently before and after treatment. Dehydration and signs of anemia 
(pale mucous membranes) were the only abnormal gross necropsy fi nding observed. No defi nitive 
cause was determined. In a 90-day fi eld study using ivermectin/pyrantel pamoate/praziquantel 
tablets, the most serious adverse reactions (lethargy, limpness, and salivation) were seen in dogs 
weighing less than 10 lbs (see Precautions).  

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

How Supplied: IVERHART MAX Soft Chew is available in four dosage strengths (see Dosage and 
Administration) for dogs of different weights. Each strength comes in a package of 6 soft chews.  

NADA 141-441, Approved by FDA.  

Manufactured by: 

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

© 2017 Virbac Corporation.
IVERHART MAX is a registered trademark of Virbac Corporation.                         302143-03
                                                                                                                                                    9/17 

So� Chew

Dog Weight 
Pounds

Soft Chew 
per Month

Soft Chew 
Size

Ivermectin 
Content

Pyrantel 
Pamoate 
Content

Praziquantel 
Content

6.0 to 12 1 Toy 34 mcg 28.5 mg 28.5 mg 

12.1 to 25 1 Small 68 mcg 57 mg 57 mg

25.1 to 50 1 Medium 136 mcg 114 mg 114 mg

50.1 to 100 1 Large 272 mcg 228 mg 228 mg

www.us.virbac.com


Read their lips—

NEW 
IVERHART MAX® (ivermectin/pyrantel 

pamoate/praziquantel) Soft Chew 
is the preventive that’s changing 

the face of heartworm and 
internal parasite protection!

bacon-flavored

Every dog, everywhere, deserves 
affordable heartworm protection.

So� Chew

BEHOLD!

THE BACON
FACE

More COVERAGE*
Protects against: heartworms, roundworms, 

hookworms, and tapeworms

Better VALUE
Everyday low price makes 

year-round protection affordable1

Easy DOSING
The only bacon-� avored soft chew†

© 2018 Virbac Corporation. All Rights Reserved. IVERHART MAX is a registered trademark 
of Virbac Corporation. HEARTGARD is a registered trademark of Merial, Inc.  6/18  18399Reference: 1. Data on fi le. Virbac Corporation.

Important Safety Information for IVERHART MAX Soft Chew: All dogs should be tested for existing heartworm infection 
before starting treatment with IVERHART MAX Soft Chew. Use with caution in sick, debilitated, or underweight dogs 
weighing less than 10 lb. Gastrointestinal and neurological signs, such as convulsions, have been reported following 
the use of ivermectin products. For complete product information, refer to the product insert. To obtain a package insert, 
contact Veterinary Technical Product Support at 1-800-338-3659, or visit us. virbac. com.

* Versus HEARTGARD® Plus (ivermectin/pyrantel) Chewables.
† The only ivermectin-based, bacon-fl avored soft chew for 
heartworm and other internal parasites.

To order, talk to your distributor or Virbac representative, or call 1-844-4-VIRBAC (1-844-484-7222).

See page 36 for product information summary.

www.us.virbac.com


DEPARTMENT h CATEGORY h PEER REVIEWED

Numeric and morphologic evaluation of 
WBCs are essential components of the 
CBC. Automated in-house hematology 
analyzers can aid in the numeric portion 
of the assessment, but no hematology 
analyzers are able to identify morphologic 
abnormalities in the cells. Toxic changes, 
left shifts (regenerative or degenerative), 
neoplastic cells in circulation, parasites, 
and inclusions are among the important 
findings that require blood film 
evaluation. In addition, even when all CBC 
values are within the reference interval, 
abnormalities may still be detected on 
the blood film. The following images and 
their interpretations focus on WBC 
morphology.

White Blood Cell  
Evaluation in Blood Films 

Lisa M. Pohlman, DVM, MS, DACVP
Kansas State University 
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COMPARATIVE IMAGERY h CLINICAL PATHOLOGY   h PEER REVIEWED

Even when all CBC 
values are within the 
reference interval, 
abnormalities may  
still be detected on  
the blood film.

PLATELET EVALUATION  
& INTERPRETATION
 
Find an image gallery on platelet evaluation 
and interpretation on blood smears at 
cliniciansbrief.com/article/blood-smear-
platelet-evaluation-interpretation

www.cliniciansbrief.com
www.cliniciansbrief.com/article/blood-smear-platelet-evaluation-interpretation
www.cliniciansbrief.com/article/blood-smear-platelet-evaluation-interpretation
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MATCH THE IMAGES
Match the images with the correct interpretation. 

—— Basophilia in a cat

—— No WBCs seen in a blood film from a dog 

——  Acute inflammatory leukogram in a dog with immune-
mediated hemolytic anemia

—— Mastocytemia in a cat 

——  Acute inflammatory leukogram in a dog with 
histoplasmosis 

www.cliniciansbrief.com
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ANSWER KEY

A   No WBCs seen in a blood film from a dog  
The 2 nucleated cells seen in this image are nucleated RBCs 
(nRBCs)—more specifically, an early (ie, basophilic) rubricyte 
(red arrowhead; inset 1) and a metarubricyte (black arrowhead; 
inset 2). In routine blood film examination, differentiating 
between metarubricytes and rubricytes is not as important as 
identifying these cells as nRBCs. The ability to identify nRBCs is 
essential because automated hematology analyzers count nRBCs 
as WBCs, which falsely increases—potentially significantly—the 
total WBC concentration. In the author’s experience, lymphocytes 
are the cells most commonly confused with nRBCs by individuals 
who evaluate blood films without advanced training in clinical 
pathology. The inset images compare a lymphocyte (inset 3) with 
the nRBCs. 

B   Acute inflammatory leukogram in a dog  
with immune-mediated hemolytic anemia 
A left shift is the hallmark sign of an acute inflammatory leuko-
gram. In healthy dogs and cats, rare to no band neutrophils 
should be observed.1 Although only one band neutrophil (black 
arrow) is present in this image, if this view is representative of 
other fields, the bands are significantly increased. Another nota-
ble finding is the toxic change as represented by the Döhle bodies 
(green arrow) and increased cytoplasmic basophilia; this toxic 
change can be visualized in the band neutrophil in inset 1 and 
compared with a normal segmented neutrophil in inset 2. Other 
nucleated cells include a monocyte (gray arrow), a segmented 
neutrophil (gold arrow), and a metarubricyte (arrowhead). 
Within the RBC population, anisocytosis (ie, variation in cell size), 
polychromatophils (ie, immature RBCS; one indicated by a blue 
arrow), and spherocytes (one indicated by a red arrow) are visible. 

C  Basophilia in a cat  
Basophils (black arrow) are slightly bigger than segmented neu-
trophils (gold arrows). In most species, basophil granules are 
dark purple, but in cats, granules stain a light lavender or gray 
color  2 and tend to fill the cytoplasm, resulting in a cobble- or 
pavement-stone–like appearance.1 The nucleus is lobulated (simi-
lar to that of a neutrophil) and not round (like a mast cell). The 
inset photos compare a feline eosinophil (inset 1; contains pink, 
rod-shaped granules), basophil (inset 2), and mast cell (inset 3).
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2
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D  Acute inflammatory leukogram in a dog with histoplasmosis  
This patient had a history of weight loss and chronic diarrhea that 
was unresponsive to antibiotics. CBC revealed a total WBC count of 
38 900 cells/µL. The manual WBC differential and morphologic 
assessment indicated 18 700 segmented neutrophils/µL (gold 
arrows), 15 600 band neutrophils/µL (black arrow), 2700 lympho-
cytes/µL, 1200 eosinophils/µL, and 400 monocytes/µL. Toxic 
changes characterized by foamy cytoplasm, increased cytoplasmic 
basophilia, and small Döhle bodies (green arrow) are present.  
Two neutrophils containing round yeast structures (red circles), 
approximately 2 to 3 µm in diameter, with basophilic nuclei are 
visible; these organisms are consistent with Histoplasma spp.3

E  Mastocytemia in a cat  
Identification of one mast cell (red arrow) in the blood is considered 
sufficient for a diagnosis of mastocytemia. In dogs, mastocytemia is 
frequently seen with both inflammatory and neoplastic disease.4 In 
cats, however, mastocytemia is most commonly seen with mast cell 
neoplasia, although other conditions—including lymphoma and 
hemangiosarcoma—cannot be ruled out, especially if the concen-
tration of circulating mast cells is low.5 Cats with mastocytemia 
should undergo a complete diagnostic investigation, including a 
thorough physical examination and imaging (eg, radiography of 
the thorax and abdomen, ultrasonography of the abdomen), to iden-
tify the cause. Cytology should be performed for evaluation of effu-
sions, visceral and cutaneous masses, enlarged lymph nodes, the 
liver, and the spleen. Bone marrow examination may also be help-
ful.6 The variably sized, round, deep purple granules and the round 
nucleus can be seen more clearly in the inset. n

D

E
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RED BLOOD CELL EVALUATION 
 
Find an image gallery on RBC 
evaluation in blood films at 
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blood-films

nRBC = nucleated RBC

www.cliniciansbrief.com/article/red-blood-cell-evaluation-blood-films
www.cliniciansbrief.com/article/red-blood-cell-evaluation-blood-films
www.cliniciansbrief.com/article/red-blood-cell-evaluation-blood-films
www.cliniciansbrief.com


Heartworm treatment can be time consuming and expensive, causing 
some clients to balk when presented with a treatment plan. Because 
heartworm is both serious and progressive, I advise clients that 

treatment is no place to cut corners.

Q. What is the rationale for the steps involved in the American Heartworm Society (AHS) 
heartworm treatment protocol?

A. The AHS protocol starts with administration of a macrocyclic lactone (ML) drug on Day 1 and 
Day 30 of treatment, along with oral doxycycline at 10 mg/kg BID on days 1–30.

n Giving the ML eliminates any juvenile stages of worms that might be present. Melarsomine 
is not labelled for treatment of worms less than 4 months or age 

n Administering doxycycline eliminates Wolbachia bacteria. This bacteria plays a key role in 
heartworm pathogenesis, and eliminating Wolbachia signifi-
cantly reduces inflammation and worm mass, thus decreas-
ing the severity of pulmonary thromboembolisms (PTE).

n Glucocorticoids should also be given as needed to control 
clinical signs of PTE.

In the second phase of treatment, melarsomine is given in three injections on Days 60, 90 and 
91, along with glucocorticoids. While melarsomine can be given in two injections, the 3-dose  
protocol is more effective at eliminating adult worms. Exercise restriction should be enforced 
from the beginning of treatment until 6–8 weeks following the last melarsomine injection.  
The purpose: to keep the heart rate low during a time when decomposing worms can be in  
the bloodstream.

Q. This treatment protocol can be expensive for clients. Aren’t there alternative proto-
cols that don’t include adulticide administration? 

A. Treatment regimens that utilize heartworm preventives with or with-
out doxycycline instead of an adulticide are called “slow kill” protocols. 
Here is why they are not recommended by the AHS:

n Slow kill requires up to a year—and sometimes much longer—to 
achieve results, during which time there is progression of pathology and 
resultant damage.
n Slow kill is less effective in eliminating adult worms than melarsomine, 
and the timing of worm death is unpredictable.
n Slow kill requires strict compliance and exercise restriction throughout 
the many months—or years—of treatment. 

Researchers in the U.S. and Europe have studied alternative protocols, 
because not every infected dog is a candidate for melarsomine. This may 

be for clinical or other reasons—for example, the drug is neither approved nor available in some 
countries outside the U.S. Studies with both ivermectin and moxidectin have been conducted.

Q. Could a protocol like this be an alternative for my patients?

A. I stress that any “slow kill” protocol is a salvage procedure, not a treatment of choice. The 
longer adult worms take to die, the more damage caused to the dog’s pulmonary vasculature—
and that damage can be permanent. 

QUARTERLY UPDATE

The AHS Protocol vs. “Slow Kill”

ANDREW 
MOORHEAD, 
DVM, MS, PHD, 
DIP. ACVM 
(PARASITOLOGY)
ASSOCIATE RESEARCH 
SCIENTIST
COLLEGE OF VETERINARY 
MEDICINE
UNIVERSITY OF GEORGIA 

L EAD ING THE  F IGHT  A G A I N S T  H E A RT W O R M  D I S E A S E

For more information on this and other heartworm topics, visit heartwormsociety.org

HEARTWORM 
TREATMENT

A goal of heartworm treatment is to reduce the 
severity of clinical signs associated with PTE. 
Image courtesy of Stephen Jones, DVM.

SUMMER 2018

To access a customizable 
dosage calculator for heart-
worm treatment, visit 
heartwormtoolkit.com.
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www.heartwormsociety.org
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Research Note: 
Insights into Liver 
Regeneration

The hepatic progenitor cell (HPC) niche is a histologic location and func-
tional unit that is important in maintaining and regulating HPCs, cells that 
can differentiate into cholangiocytes or hepatocytes. HPCs are activated 
only when the regenerative capacity of all mature cell lines in the diseased 
liver is exhausted. In this study of feline lymphocytic cholangitis (LC), 
authors found immunohistochemical markers were expressed in more cells 
or expressed more intensely in livers of cats with LC (n = 12) than in normal 
cat livers (n = 2). This suggests the HPC niche is remodeled and activated in 
cats suffering from LC and may guide options for new treatments focusing 
on regeneration.

Source
Otte CMA, Valtolina C, Vreman S, et al. Immunohistochemical evaluation of the activation of 
hepatic progenitor cells and their niche in feline lymphocytic cholangitis. J Feline Med Surg. 
2018;20(1):30-37.

Research Note: 
Ki67 as Prognostic Factor in
Dogs with B-Cell Lymphoma

Diffuse large B-cell lymphoma (DLBCL) is the most common type of lym-
phoma in dogs and humans. DLBCL has an aggressive and heterogeneous 
biologic course. Ki67 is an important marker of cell proliferation in 
humans with DLBCL. Mitotic index (MI) is another important indicator. 
Lymph node samples (n = 29) from dogs with DLBCL treated with a 
19-week CHOP protocol were evaluated for Ki67 immunostaining and MI 
values. This study showed that Ki67 immunostaining on biopsy specimens 
was associated with shorter survival times in dogs with DLBCL. MI was not 
a prognostic factor, according to this study.

Source
Matiz ORS, Santilli J, Anai LA, et al. Prognostic significance of Ki67 and its correlation with 
mitotic index in dogs with diffuse large B-cell lymphoma treated with 19-week CHOP-based 
protocol. J Vet Diagn Invest. 2018;30(2):263-267.
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Interceptor™ Plus
(milbemycin oxime/praziquantel)
Caution
Federal (USA) law restricts this drug to use by or on the order of a licensed 
veterinarian. 

Before using INTERCEPTOR PLUS, please consult the product insert, a 
summary of which follows:

Indications
INTERCEPTOR PLUS is indicated for the prevention of heartworm disease caused by 
Dirofilaria immitis; and for the treatment and control of adult roundworm (Toxocara 
canis, Toxascaris leonina), adult hookworm (Ancylostoma caninum), adult whipworm 
(Trichuris vulpis), and adult tapeworm (Taenia pisiformis, Echinococcus 
multilocularis,  Echinococcus granulosus, and Dipylidium caninum) infections in dogs 
and puppies two pounds of body weight or greater and six weeks of age and older.

Dosage and Administration
INTERCEPTOR PLUS should be administered orally, once every month, at the 
minimum dosage of 0.23 mg/lb (0.5 mg/kg) milbemycin oxime, and 2.28 mg/lb 
(5 mg/kg) praziquantel. For heartworm prevention, give once monthly for at least 
6 months after exposure to mosquitoes (see EFFECTIVENESS).

See product insert for complete dosing and administration information.

Contraindications
There are no known contraindications to the use of INTERCEPTOR PLUS.

Warnings
Not for use in humans. Keep this and all drugs out of the reach of children.

Precautions
Treatment with fewer than 6 monthly doses after the last exposure to mosquitoes 
may not provide complete heartworm prevention (see EFFECTIVENESS).

Prior to administration of INTERCEPTOR PLUS, dogs should be tested for existing 
heartworm infections. At the discretion of the veterinarian, infected dogs should be 
treated to remove adult heartworms. INTERCEPTOR PLUS is not effective against 
adult D. immitis.  

Mild, transient hypersensitivity reactions, such as labored breathing, vomiting, 
hypersalivation, and lethargy, have been noted in some dogs treated with milbemycin 
oxime carrying a high number of circulating micro�lariae. These reactions are 
presumably caused by release of protein from dead or dying micro�lariae.

Do not use in puppies less than six weeks of age. 

Do not use in dogs or puppies less than two pounds of body weight.

The safety of INTERCEPTOR PLUS has not been evaluated in dogs used for breeding 
or in lactating females. Studies have been performed with milbemycin oxime alone 
(see ANIMAL SAFETY).

Adverse Reactions
The following adverse reactions have been reported in dogs after administration of 
milbemycin oxime or praziquantel: vomiting, diarrhea, depression/lethargy, ataxia, 
anorexia, convulsions, weakness, and salivation.

To report suspected adverse drug events, contact Elanco US Inc. at 1-888-545-5973 
or the FDA at 1-888-FDA-VETS.

For technical assistance call Elanco US Inc. at 1-888-545-5973.

Information for Owner or Person Treating Animal:
Echinococcus multilocularis and Echinococcus granulosus are tapeworms found in 
wild canids and domestic dogs. E. multilocularis and E. granulosus can infect humans 
and cause serious disease (alveolar hydatid disease and hydatid disease, respectively). 
Owners of dogs living in areas where E. multilocularis or E. granulosus are endemic 
should be instructed on how to minimize their risk of exposure to these parasites, as 
well as their dog’s risk of exposure. Although INTERCEPTOR PLUS was 100% effective 
in laboratory studies in dogs against E. multilocularis and E. granulosus, no studies 
have been conducted to show that the use of this product will decrease the incidence 
of alveolar hydatid disease or hydatid disease in humans. Because the prepatent 
period for E. multilocularis may be as short as 26 days, dogs treated at the labeled 
monthly intervals may become reinfected and shed eggs between treatments.

Effectiveness
Heartworm Prevention:
In a well-controlled laboratory study, INTERCEPTOR PLUS was 100% effective 
against induced heartworm infections when administered once monthly for 6 
consecutive months. In well-controlled laboratory studies, neither one dose nor two 
consecutive doses of INTERCEPTOR PLUS provided 100% effectiveness against 
induced heartworm infections.

Intestinal Nematodes and Cestodes Treatment and Control:
Elimination of the adult stage of hookworm (Ancylostoma caninum), roundworm 
(Toxocara canis, Toxascaris leonina), whipworm (Trichuris vulpis) and tapeworm 
(Echinococcus multilocularis, Echinococcus granulosus, Taenia pisiformis and Dipylidium 
caninum) infections in dogs was demonstrated in well-controlled laboratory studies.

Palatability
In a �eld study of 115 dogs offered INTERCEPTOR PLUS, 108 dogs (94.0%) 
accepted the product when offered from the hand as if a treat, 1 dog (0.9%) 
accepted it from the bowl with food, 2 dogs (1.7%) accepted it when it was placed 
in the dog’s mouth, and 4 dogs (3.5%) refused it.

Storage Information
Store at room temperature, between 59° and 77°F (15-25°C).

How Supplied
INTERCEPTOR PLUS is available in four strengths, formulated according to the 
weight of the dog. Each strength is available in color-coded packages of 
six chewable tablets each. The tablets containing 2.3 mg milbemycin oxime/
22.8 mg praziquantel or 5.75 mg milbemycin oxime/57 mg praziquantel are also 
available in color coded packages of one chewable tablet each.

Manufactured for:
Elanco US Inc.
Green�eld, IN 46140, USA
Product of Japan

NADA #141-338, Approved by FDA

Interceptor, Elanco and the diagonal bar logo are 
trademarks of Eli Lilly and Company or its af�liates.

PA100648X_BrS1                                  P1c

www.elanco.com
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BROAD-SPECTRUM
PARASITE

PROTECTION
Interceptor Plus is a soft, flavored chewable tablet 

that contains milbemycin oxime to protect dogs 

against several common intestinal parasites and 

heartworm disease. The addition of praziquantel 

boosts coverage even more to include four species 

of tapeworms for broad-spectrum parasite control. 

Prevents heartworm disease and treats and 
controls adult hookworm (A. caninum), roundworm, 
whipworm and tapeworm (T. pisiformis, 
E. multilocularis, E. granulosus and D. caninum) 
infections in dogs.
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Esophagitis in Cats  
with Stomatitis
Michael Jennings, VMD, DAVDC
Veterinary Specialty & Emergency Center
Levittown, Pennsylvania

In the Literature
Kouki MI, Papadimitriou SA, Psalla D, Kolokotronis A, Rallis TS. 
Chronic gingivostomatitis with esophagitis in cats. J Vet Intern 
Med. 2017;31(6):1673-1679.

FROM THE PAGE …

Feline chronic gingivostomatitis (FCG) can be frustrating to owners who want to know 
why their cat is affected and clinicians wondering why some patients respond to 
treatment whereas others do not. Interest levels are raised when new studies 
describe possible comorbidities that might play a role in this disease; however, it is 
important to remember to interpret these reports critically.

In this study, physical, oral, and endoscopic examinations were performed on 58 cats 
with clinical signs of stomatitis and 12 healthy control cats. A significant majority (57/58) 
of cats with stomatitis had concurrent esophagitis. It was concluded that cats with FCG 
should undergo endoscopy and, if inflammation is noted, be treated for esophagitis 
because it may aggravate the FCG. However, none of the cats with FCG showed signs 
specific to esophageal disease, and endoscopic examination to evaluate whether 
esophagitis responded after treatment was performed in only 3 of the 57 cats. 

In addition, the study authors stated that current FCG treatment options are unre-
warding due to the multifactorial nature of the disease, suggesting that there are few 
effective treatment options for FCG. However, 2 studies that have investigated prog-
nosis with surgical extractions—the recognized standard of care1—have found that 
approximately 70% to 80% of cats will respond to full or partial mouth extractions, 
whereas only 5% to 6% of cats are refractory to treatment.2,3

The finding that cats with FCG may have concurrent esophagitis is interesting. However, 
there does not appear to be enough evidence of a relationship to warrant focusing on 
esophagitis. 

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Extraction of all teeth/tooth 
roots in areas of inflammation 
should be performed in all cats 
with FCG as a first-line definitive 
treatment. 

2    Cats with FCG have severe oral 
inflammation and often show 
signs of oral pain. Medicating 
these patients can be challenging, 
and the decision to prescribe 
additional oral medications 
should be carefully considered.

3    Referral to a veterinary dental 
specialist is recommended for 
refractory cases.
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Parvovirus  
Myocarditis in 
Young Dogs 
Ashley E. Jones, DVM, DACVIM (Cardiology)
Veterinary Specialty Center
Buffalo Grove, Illinois

In the Literature
Ford J, McEndaffer L, Renshaw R, Molesan A, 
Kelly K. Parvovirus infection is associated with 
myocarditis and myocardial fibrosis in young 
dogs. Vet Pathol. 2017;54(6):964-971.

FROM THE PAGE …

Canine parvovirus is typically caused by 
canine parvovirus type 2, a single-stranded, 
nonenveloped DNA virus. Dogs 6 weeks 
to 6 months of age are at the highest risk 
for infection; however, infection can occur 
earlier. Puppies infected within 2 weeks of 
birth are at a high risk for the virus invading 
the cardiac myocytes, which can result in 
fatal necrotizing myocarditis. Some dogs 
will survive the acute infection but may 
later develop heart failure secondary to 
lymphocytic myocarditis and fibrosis. 
Although parvovirus infection has been 
less commonly seen since the development 
of a vaccine, the authors of this study 
hypothesized that parvoviral infection of 
myocardial cells is underrecognized as a 
cause of cardiac damage in dogs younger 
than 2 years. 

FROM PAGE TO PATIENT
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hypersensitivity to carprofen.
WARNINGS: Keep out of reach of children. Not for human use. Consult a physician in 
cases of accidental ingestion by humans.  For use in dogs only. Do not use in cats.
All dogs should undergo a thorough history and physical examination before initiation 
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potential drug toxicity.
PRECAUTIONS:  As a class, cyclooxygenase inhibitory NSAIDs may be associated 
with gastrointestinal, renal, and hepatic toxicity. 
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Patients at greatest risk for renal toxicity are those that are dehydrated, on concomitant 
diuretic therapy, or those with renal, cardiovascular, and/or hepatic dysfunction. 
Concurrent administration of potentially nephrotoxic drugs should be approached 
cautiously, with appropriate monitoring. Concomitant use of carprofen with other 
anti-inflammatory drugs, such as other NSAIDs or corticosteroids, should be avoided 
because of the potential increase of adverse reactions, including gastrointestinal 
ulcerations and/or perforations. 
Carprieve is not recommended for use in dogs with bleeding disorders (e.g., Von 
Willebrand’s disease), as safety has not been established in dogs with these disorders. 
The safe use of Carprieve in animals less than 6 weeks of age, pregnant dogs, dogs 
used for breeding purposes, or in lactating bitches has not been established. 
Due to the liver flavoring contained in Carprieve chewable tablets, store out of the 
reach of dogs and in a secured area. 
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Carprieve, like other drugs of its class, is not free from adverse reactions. Owners 
should be advised of the potential for adverse reactions and be informed of the clinical 
signs associated with drug intolerance. Adverse reactions may include decreased 
appetite, vomiting, diarrhea, dark or tarry stools, increased water consumption, 
increased urination, pale gums due to anemia, yellowing of gums, skin or white of the 
eye due to jaundice, lethargy, incoordination, seizure, or behavioral changes. Serious 
adverse reactions associated with this drug class can occur without warning and in 
rare situations result in death (see Adverse Reactions). Owners should be advised to 
discontinue Carprieve therapy and contact their veterinarian immediately if signs of 
intolerance are observed. 

ADVERSE REACTIONS: During investigational studies for the caplet formulation with 
twice daily administration of 1 mg/lb, no clinically significant adverse reactions were 
reported. Some clinical signs were observed during field studies (n=297) which were 
similar for carprofen caplet- and placebo-treated dogs. Incidences of the following 
were observed in both groups:  vomiting (4%), diarrhea (4%), changes in appetite (3%), 
lethargy (1.4%), behavioral changes (1%), and constipation (0.3%). The product vehicle 
served as control. There were no serious adverse events reported during clinical field 
studies with once daily administration of 2 mg/lb. The following categories of 
abnormal health observations were reported. The product vehicle served as control.
Percentage of Dogs with Abnormal Health Observations Reported in Clinical Field 

Study 
(2 mg/lb once daily)

 Observation Carprofen  Placebo 
  (n=129) (n=132)

 Inappetence 1.6 1.5
 Vomiting 3.1 3.8
 Diarrhea/Soft stool 3.1 4.5
 Behavior change 0.8 0.8
 Dermatitis 0.8 0.8
 PU/PD 0.8 --
 SAP increase 7.8 8.3
 ALT increase 5.4 4.5
 AST increase 2.3 0.8
 BUN increase 3.1 1.5
 Bilirubinuria 16.3 12.1
 Ketonuria 14.7 9.1
Clinical pathology parameters listed represent reports of increases from 
pre-treatment values; medical judgment is necessary to determine clinical 
relevance. During investigational studies of surgical pain for the caplet formulation, 
no clinically significant adverse reactions were reported. The product vehicle 
served as control.
Percentage of Dogs with Abnormal Health Observations Reported in Surgical Pain 

Field Studies with Caplets 
(2 mg/lb once daily)

 Observation* Carprofen  Placebo
  (n=148) (n=149)
 Vomiting 10.1 13.4
 Diarrhea/Soft stool 6.1 6.0 
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 Inappetence 1.4 0
 Dermatitis/Skin lesion 2.0 1.3
 Dysrhythmia 0.7 0
 Apnea 1.4 0
 Oral/Periodontal disease 1.4 0
 Pyrexia 0.7 1.3
 Urinary tract disease 1.4 1.3
 Wound drainage 1.4 0
* A single dog may have experienced more than one occurrence of an event.
During investigational studies for the chewable tablet formulation, gastrointestinal 
signs were observed in some dogs. These signs included vomiting and soft stools.
Post-Approval Experience:

Although not all adverse reactions are reported, the following adverse 
reactions are based on voluntary post-approval adverse drug experience 
reporting. The categories of adverse reactions are listed in decreasing order 
of frequency by body system.
Gastrointestinal: Vomiting, diarrhea, constipation, inappetence, melena, 
hematemesis, gastrointestinal ulceration, gastrointestinal bleeding, 
pancreatitis.
Hepatic: Inappetence, vomiting, jaundice, acute hepatic toxicity, hepatic 
enzyme elevation, abnormal liver function test(s), hyperbilirubinemia, 
bilirubinuria, hypoalbuminemia. Approximately one-fourth of hepatic reports 
were in Labrador Retrievers.
Neurologic: Ataxia, paresis, paralysis, seizures, vestibular signs, 
disorientation.
Urinary: Hematuria, polyuria, polydipsia, urinary incontinence, urinary tract 
infection, azotemia, acute renal failure, tubular abnormalities including acute 
tubular necrosis, renal tubular acidosis, glucosuria.
Behavioral: Sedation, lethargy, hyperactivity, restlessness, aggressiveness.
Hematologic: Immune-mediated hemolytic anemia, immune-mediated 
thrombocytopenia, blood loss anemia, epistaxis. 
Dermatologic: Pruritus, increased shedding, alopecia, pyotraumatic moist 
dermatitis (hot spots), necrotizing panniculitis/vasculitis, ventral ecchymosis.
Immunologic or hypersensitivity: Facial swelling, hives, erythema.
In rare situations, death has been associated with some of the adverse 
reactions listed above. 
To report a suspected adverse reaction call 1-866-591-5777.

DOSAGE AND ADMINISTRATION: Always provide Client Information Sheet 
with prescription. Carefully consider the potential benefits and risk of 
Carprieve and other treatment options before deciding to use Carprieve. Use 
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the control of postoperative pain, administer approximately 2 hours before the 
procedure. 
See product insert for complete dosing and administration information.
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This retrospective study examined tissue archives of 
dogs 2 years of age or younger from June 2007 to Novem-
ber 2015. Forty dogs with a diagnosis of myocardial 
necrosis, inflammation, or fibrosis were identified, along 
with 41 age-matched controls. Histopathology of the 
samples was graded based on severity of myocardial 
necrosis, inflammation, and fibrosis on a scale of 0 to 3, 
with 0 indicating normal tissue and 3 being most severe 
(≥25% area of total tissue affected). In addition, PCR and 
reverse transcription quantitative PCR (RT-qPCR) were 
used to identify parvoviral DNA in the tissue samples. 
Immunohistochemistry and in situ hybridization (ISH) 
were performed on any case or control sample that 
tested positive with PCR or RT-qPCR. 
 
PCR identified parvoviral DNA in 12/40 cases and 2/41 
controls; RT-qPCR identified the same cases. Immuno-
histochemistry identified parvoviral material in 7/12 posi-
tive PCR cases, whereas ISH signal was detectable in 
9 of these 12 cases. Immunohistochemistry and ISH were 
negative in both PCR-positive control cases.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1   Parvoviral myocardial infection 
appears to be a more common cause 
of myocardial damage in young dogs 
than previously thought, despite 
widespread vaccination.

2   PCR-based detection of canine 
parvovirus type 2 is a reliable, 
inexpensive, and rapid method to 
presumptively identify parvoviral 
myocarditis; ISH can provide an 
alternative for diagnosis, with  
higher sensitivity than 
immunohistochemistry.
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Patch Testing for Canine 
Adverse Food Reactions
Alison Diesel, DVM, DACVD
Texas A&M University

In the Literature 
Johansen C, Mariani C, Mueller RS. Evaluation of canine 
adverse food reactions by patch testing with single proteins, 
single carbohydrates and commercial foods. Vet Dermatol. 
2017;28(5):473-e109.

FROM THE PAGE …

Although less common than flea allergy and atopic dermatitis, cutaneous adverse 
food reaction (CAFR) is an important differential to consider in pruritic patients with-
out parasites or infection. This is especially true when clinical signs, either strictly 
cutaneous and/or GI, are present in very young animals.1 Elimination diet trials using 
either home-prepared or commercially available novel protein–carbohydrate diets or 
hydrolyzed protein sources are key to accurate diagnosis.

In this prospective, cross-sectional study, 25 client-owned dogs with confirmed CAFR 
underwent patch testing with various proteins (raw and cooked), carbohydrates, and 
commercial dry food diets. All dogs had previously undergone elimination diet trials 
with rechallenge to confirm CAFR. Individual ingredient provocations identified ingre-
dients that led to positive responses (ie, increased pruritus of ≥3 points on a validated 
scale). Protected chambers containing various individual food allergens and commer-
cial dry diets were then affixed to the dogs for 48 hours for patch testing; positive and 
negative reactions were recorded.

Patch testing sensitivity was found to be 100%, 70%, and 22.2% for proteins, carbohy-
drates, and commercial dry diets, respectively. Negative predictive values were 100%, 
79%, and 72% for proteins, carbohydrates, and commercial diets, respectively. Posi-
tive predictive values were 75% for proteins and 74% for carbohydrates. 

The authors concluded that patch test-
ing may be helpful in identifying suitable 
protein sources for elimination diets. 
Carbohydrate patch test results were 
not as reliable as those for protein. Test-
ing with commercial dry dog food did 
not appear to be useful.

… TO YOUR PATIENTS 
Key pearls to put into practice:

1    No available laboratory test 
(either serum-based or intrader-
mal) reliably diagnoses CAFR. 
This holds true for patch testing 
as well, confirmed by the findings 
of this study. Elimination diet tri-
als remain the gold standard for 
diagnosing CAFR in companion 
animals.

2    An elimination diet trial of at 
least 8 weeks’ duration is recom-
mended for CAFR diagnosis in 
dogs and cats.2

3    Careful and complete diet history 
is imperative for choosing a novel 
protein for consideration in an 
elimination diet trial. Cross-reac-
tivity of closely related protein 
sources should be considered.1 In 
addition, hydrolyzed versions of 
proteins to which a patient is 
allergic can manifest via pruritic 
flares.3 n
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Sirius, a 9-year-old neutered male Labrador retriever, is presented for sur-
gical management of a right cranial cruciate ligament rupture. He has had 
previously identified episodes of anorexia, nausea, and anxiety. In addi-
tion, he has been treated with oral acepromazine for storm phobia inter-
mittently for the past 2 years and currently receives oral amitriptyline for 
separation anxiety. He also has a history of atopic dermatitis, for which 
he receives hydroxyzine. He is currently on monthly heartworm and flea 
prevention. Physical examination is within normal limits except for right 
stifle swelling and pain. Thoracic radiography, CBC, serum chemistry pro-
file, and urinalysis findings are within normal limits. Sirius will undergo an-
esthetic induction for tibial plateau-leveling osteotomy. The surgeon has 
prescribed trazodone during the procedure, and drug administration will 
be continued at home to facilitate exercise restriction and decrease anxiety.

Which Drugs Can Be Used Concurrently  
with Trazodone During & After  

Tibial Plateau-Leveling Osteotomy?
Taly Reyes, BS, LVMT, VTS (Anesthesia & Analgesia)  

Carrie Davis, DVM, DACVAA 
Karen Tobias, DVM, MS, DACVS 

University of Tennessee

PLUMB’S THERAPEUTICS BRIEF h RED LIGHT, GREEN LIGHT h PEER REVIEWED



June 2018  Plumb’s Therapeutics Brief  55

Which of the following drugs  
would be appropriate to use concurrently  

with trazodone in this patient? 
Based on the information provided, how would you grade the following drugs and why?

Acepromazine

Hydromorphone

Propofol

Isoflurane

Cefazolin

Ketoconazole

Maropitant

Mirtazapine

Hydroxyzine

Amitriptyline

Omeprazole

Tramadol

Carprofen

Tylenol #4

Ivermectin

Selegiline    

Gabapentin

RED YELLOW GREEN RED YELLOW GREEN

RED YELLOW GREEN RED YELLOW GREEN

RED YELLOW GREEN RED YELLOW GREEN

RED YELLOW GREEN RED YELLOW GREEN

RED YELLOW GREEN RED YELLOW GREEN

RED YELLOW GREEN RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

RED YELLOW GREEN

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

TURN THE PAGE TO  
COMPARE YOUR RESULTS
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Acepromazine  CORRECT RESPONSE | 

Acepromazine is a phenothiazine tranquilizer that antagonizes dopaminergic receptors, resulting in the 
desired goal of sedation. However, acepromazine antagonizes other receptors, including α1-adrenergic 
receptors, leading to the undesirable effects of vasodilation.1 Caution is thus indicated because trazodone is 
an α1-adrenergic antagonist (see Mechanism of Action, page 59). 

Although use of acepromazine is of minimal risk to this otherwise healthy patient, when the drug is used in 
combination with trazodone, lower doses of acepromazine should be recommended to lessen the likelihood 
of hypotension during surgery.2

Hydromorphone  CORRECT RESPONSE | 

Hydromorphone, a pure µ-opioid agonist used for analgesia, should be safe to administer concurrently with 
trazodone.

Propofol  CORRECT RESPONSE | 

Propofol is a γ-aminobutyric acid (GABA)-A neurotransmitter receptor agonist commonly used as a sedative 
and induction agent. Although propofol may induce vasodilation, it is metabolized quickly and thus should 
be safe to administer concurrently with trazodone. 

Isoflurane  CORRECT RESPONSE | 

Isoflurane is the most common inhalation agent used for maintenance of anesthesia in veterinary medicine. 
This drug has effects on GABA receptors, N-methyl-d-aspartate receptors, and glycine receptors. Isoflurane 
causes dose-dependent hypotension; however, because of its low lipid solubility, it is metabolized quickly 
and thus should be safe to administer to orthopedic surgical patients concurrently with trazodone.

Cefazolin CORRECT RESPONSE | 

Cefazolin, a β-lactam antibiotic that leads to bacterial cell lysis, should be safe to administer concurrently 
with trazodone.

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

5-HT = 5-hydroxytryptamine 

CYP3A = cytochrome P450 3A

GABA = γ-aminobutyric acid
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Ketoconazole CORRECT RESPONSE | 

Ketoconazole is an antifungal drug that also inhibits cytochrome P450 3A (CYP3A) metabolism of multiple 
drugs, including trazodone. By inhibiting this enzyme pathway, there is potential to increase trazodone 
plasma concentrations, which could result in serotonin syndrome. Therefore, CYP3A-inhibitor drugs should 
be used with caution in dogs receiving trazodone. Other CYP3A inhibitors commonly used in dogs include 
erythromycin, clarithromycin, and itraconazole.   

Maropitant CORRECT RESPONSE |  

Maropitant, a neurokinin-1 receptor antagonist, is commonly prescribed for its antiemetic effect in  
the perioperative period. Because it works on a different receptor than does trazodone, maropitant is  
considered safe to use concurrently. 

Mirtazapine CORRECT RESPONSE |  

Mirtazapine is primarily used as an appetite stimulant and antiemetic. It is important to recognize that  
mirtazapine antagonizes several receptors, including serotonin receptor subtypes, with resultant increased 
serotonin levels. Because of the risk for serotonin syndrome, mirtazapine should be used with caution in 
dogs receiving trazodone.3,4

Hydroxyzine CORRECT RESPONSE | 

Hydroxyzine, an antihistamine used for the treatment of allergies, is an antagonist of serotonin (5-hydroxy-
tryptamine [5-HT]) receptors, specifically 5-HT2A. Because it may increase the risk for serotonin syndrome, 
hydroxyzine should be used with caution in dogs receiving trazodone.2,3 

Amitriptyline CORRECT RESPONSE | 

Amitriptyline is a tricyclic antidepressant and therefore should be used with caution in dogs receiving  
trazodone, as amitriptyline can increase serotonin concentrations, resulting in serotonin syndrome.2,3,5,6 

  
Omeprazole CORRECT RESPONSE |  

Omeprazole is a proton pump inhibitor used for the treatment of GI ulcers. It is safe to use in dogs receiving 
trazodone.
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Tramadol CORRECT RESPONSE |  

Tramadol is commonly prescribed for the potential analgesic effects provided by its parent compound and 
its metabolites as µ-receptor agonists. However, tramadol also inhibits the reuptake of serotonin and nor-
epinephrine.7 Therefore, use of tramadol in dogs receiving trazodone could lead to increased concentrations 
of serotonin and resultant serotonin syndrome (see Mechanism of Action).3,8

Carprofen CORRECT RESPONSE | 

Carprofen is an NSAID used to treat pain and inflammation. Several case studies reported no complications 
when trazodone was administered to dogs receiving NSAIDs for postoperative pain.2,5,8  

Tylenol #4  CORRECT RESPONSE | 

Tylenol #4 is acetaminophen with codeine. Acetaminophen has antipyretic and analgesic properties, and 
codeine is a pure µ-opioid agonist used for pain relief. Opioids may cause histamine release, resulting in 
hypotension. However, in an otherwise healthy dog, Tylenol #4 should be safe to administer with trazodone.  

Ivermectin CORRECT RESPONSE | 

Ivermectin is an antiparasitic agent that works on glutamate-gated chloride ion channels. It is also a GABA 
agonist. Ivermectin should be safe to administer with trazodone in this patient. 

Selegiline  CORRECT RESPONSE | 

Monoamine oxidase inhibitors (MAOIs; eg, amitraz, isocarboxazid, phenelzine, selegiline, tranylcypromine) 
are antidepressants primarily prescribed for humans; they are infrequently used in dogs, but of the MAOIs 
that are used, selegiline is the most common. The main function of monoamine oxidase is to break down 
dopamine, norepinephrine, and serotonin. MAOIs work by blocking these enzymes, causing an increase in 
serotonin concentration and other neurotransmitters in the brain.2,3,7 Although MAOIs are not commonly 
used in dogs, it is important to know that concurrent use of trazodone and MAOIs is contraindicated because 
of the resultant increase in serotonin concentration and risk for serotonin syndrome.2,3,7 

Gabapentin CORRECT RESPONSE | 

Gabapentin is an anticonvulsant agent that is also used to treat neuropathic pain. Although its mechanism of 
action is not well understood, it is known to involve inhibition of the α2δ-1 subunit of voltage-gated calcium 
channels. Because gabapentin’s mechanism of action differs from that of trazodone, it is considered safe to 
use concurrently.2,9
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5-HT = 5-hydroxytryptamine

GABA = γ-aminobutyric acid

MAOI = monoamine oxidase inhibitor
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MECHANISM OF ACTION 
Trazodone, an antidepressant used to treat anxiety in dogs, antagonizes 5-HT2A 
receptors2 and inhibits serotonin reuptake.1,10 The drug also antagonizes α1-adrenergic 
receptors, causing some vasodilatory effects, as well as histamine 1 receptors and 
T-type calcium channels, which could potentially result in adverse cardiovascular 
effects.10 The anxiolytic properties of trazodone seem to be related to the receptor 
site activities, which alter serotonin concentrations.1 The neurotransmitter serotonin 
is primarily found in the GI tract, platelets, and CNS.3 

Plasma concentrations of trazodone may increase when the drug is administered in 
combination with drugs that are selective serotonin reuptake inhibitors and tricyclic 
antidepressants; if concentrations subsequently increase excessively in the CNS, 
serotonin syndrome may develop.7 Signs of serotonin syndrome include confusion, 
agitation, hyperthermia, tachycardia, seizures, ataxia, tremors, myoclonus, coma, 
diarrhea, vomiting, inappetence, and hyper- or hypotension.3,8,11 n
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TOP 5 LIP DEPIGMENTATION  
CAUSES IN DOGS 
1. Mucocutaneous Pyoderma
2. Discoid Lupus Erythematosus
3. Epitheliotropic Lymphoma
4. Vitiligo
5. Uveodermatologic Syndrome

Skin pigmentation in mammals is primarily pro-
duced by the transfer of eumelanin (ie, black–brown 
pigment) and pheomelanin (ie, yellow–red pigment) 
within melanosomes through the dendritic pro-
cesses of melanocytes to adjacent keratinocytes in 
the basal cell layer.1 In dogs, the dendritic processes 
of one melanocyte are associated with 10 to 20 kerat-
inocytes to produce the epidermal melanin unit.2

Because of the cytotoxicity of synthesis intermedi-
ates, melanogenesis is confined within melano-
cytes to the membrane-bound melanosomes.2 
Abnormal loss or absence of pigmentation (ie, leu-
koderma or hypomelanosis, respectively) can be 
caused by reduced pigment production and/or loss 
of melanocytes.  

The lip margin in dogs is highly visible and often 
darkly pigmented. Both the degree and pattern of 
normal pigmentation differ by breed type and indi-
vidual dog. Thus, determining whether pigmenta-
tion changes suggest a pathologic process must be 
based on what is normal or abnormal for each dog 
and on the presence or absence of inflammation 
and/or pigmentation changes at other locations. In 

general, acute inflammation often produces depig-
mentation, whereas chronic inflammation may lead 
to hyperpigmentation.

Following are the author’s top 5 causes of lip 
depigmentation in dogs.

1 Mucocutaneous Pyoderma
Mucocutaneous pyoderma is an inflamma-
tory dermatitis that primarily affects the 
lip margins and perioral skin. Lesions are 

distinctive and typically consist of swelling of the 
lips, most notably at the commissures and lip 
folds, that progresses first to crusting and exuda-
tion then to focal erosions and ulcerations (Figure 
1, next page).3 Localized depigmentation is a  
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d  FIGURE 3 Significant depigmentation with loss of cobblestone-like appearance and crusting of the nasal planum in a 9-year-old 
neutered male American Eskimo dog with discoid lupus erythematosus. Mottled depigmentation of the adjacent skin is also present 
(A). Regions of depigmentation (B; arrows) adjacent to normally pigmented skin (arrowhead) are evident on the lip margins.

d  FIGURE 2 Mucocutaneous pyoderma causing erosions at the 
lip folds, with secondary depigmentation of the lip margins in a 
4-year-old spayed Maltese

A B

common sequela. Intertrigo (ie, when one skin area 
comes in contact with other skin areas) causes 
inflammation as well as accumulation of moisture 
and debris. Lip fold intertrigo is often associated 
with development of mucocutaneous pyoderma 
(Figure 2); infection may also result from chronic 
excoriation caused by allergic reaction. Significant 
malodor, frequently mistaken as halitosis, and ten-
derness of infected tissues may be present.

Diagnosis is made by excluding other dermatoses 
associated with depigmentation and by finding 
large numbers of bacteria in epidermal exudates. 
Culture and susceptibility testing is indicated in 

d  FIGURE 1 Mucocutaneous pyoderma affecting the lip margins 
of a 13-year-old neutered male crossbreed Chihuahua. 
Adherent crusts can be seen overlying mildly eroded skin on 
the lower lip margin (arrows) and are most severe around the 
lip fold (arrowhead). 

patients that fail to respond to treatment with a 
first-choice antibiotic.4 Initial treatment includes 
gentle clipping and cleaning of the lip margins. 
Application of a topical antiseptic or antibiotic can 
be sufficient, but oral antibiotic therapy may be 
required in severe or chronic cases. Recurrence is 
best prevented through regular cleaning of affected 
areas and correction of any secondary cause (eg, 
allergy, damage from excessive chewing).

2 Discoid Lupus Erythematosus
Discoid lupus erythematosus (DLE),  
more specifically facial-predominant DLE, 
is a common but usually mild variant of 
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DLE = discoid lupus erythematosus

cutaneous lupus erythematosus.5,6 Many factors, 
including genetic and environmental triggers, are 
believed to influence the development of autoim-
munity in patients with DLE. Lesions often worsen 
with sun exposure. 

Deposition of autoantibodies and complement at 
the epidermal basement membrane zone results in 
lymphocytic lichenoid-interface dermatitis, with 
keratinocyte apoptosis, loss of melanosomes from 
melanocytes (ie, pigmentary incontinence), and 
reduced melanin production.7 Whereas depigmen-
tation occurs secondary to inflammation in other 
conditions, loss of pigmentation is an initial sign 
of DLE. In these patients, the nasal planum is the 
primary location of lesions; however, diffuse-to-
patchy lightening of the pigmentation around the 
lip margins occurs in most cases (Figure 3). 

Diagnosis requires biopsy with histologic confirma-
tion. Treatment primarily consists of sun avoidance 
and administration of topical corticosteroids or tet-
racycline-derivative antibiotics (eg, doxycycline [10 
mg/kg PO q24h], minocycline [5 mg/kg PO q12h]) 
combined with niacinamide (250 mg PO q12-24h in 
dogs weighing <22 lb [10 kg] and 500 mg PO q12-
24h in dogs weighing >22 lb [10 kg]).8 Long-term 
treatment with oral corticosteroids or immunosup-
pressive therapy is rarely required.

3 Epitheliotropic Lymphoma
Epitheliotropic lymphoma is an uncommon 
cutaneous neoplasia of older animals. In 
dogs, this disease is commonly associated 

with infiltration by CD8+ cells, whereas in humans, 
disease most often results from infiltration by CD4+ 
cells.9 Studies have suggested a 12-fold increased 
risk in patients with chronic atopy.10 The mucocuta-
neous form is often mistaken for other causes of 
inflammation around the lip margins and oral cav-
ity; depigmentation is often associated with intense 
inflammation (Figure 4). 

Diagnosis requires biopsy with histologic confir-
mation. Overall prognosis is poor except when a 
lesion or lesions are identified early in disease and 

excised. Referral to a veterinary oncologist or  
dermatologist for treatment is advised.

4 Vitiligo
Vitiligo is an acquired, possibly immune- 
mediated, disease associated with melano-
cyte destruction. There may be a genetic 

basis for increased melanocyte susceptibility to 
damage as well as increased risk for developing 
antimelanocyte antibodies. Vitiligo has an increased 
incidence in certain breeds (ie, rottweilers, Old 
English sheepdogs).11,12 Striking depigmented 
patches can develop on multiple areas of the body 
(Figures 5 and 6, next page). Lesions are distinctive 
and are not typically associated with inflammation. 
Both skin (leukoderma) and hair (leukotrichia) may 
be affected. Systemic signs are absent.

Diagnosis requires biopsy with histopathologic 
examination to exclude inflammatory causes of 
depigmentation. No effective treatment has been 
reported, and lesions may spontaneously regain 
pigmentation.

5 Uveodermatologic Syndrome
Similar to Vogt-Koyanagi-Harada disease 
in humans, uveodermatologic syndrome 
(often called Vogt-Koyanagi-Harada–like 

d  FIGURE 4 Diffuse depigmentation on the lip margins and nasal 
planum of a 9-year-old neutered male shih tzu with 
epitheliotropic lymphoma
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d  FIGURE 5 Vitiligo producing noninflammatory, well 
demarcated patches of depigmentation on the lip margins of a 
3-year-old spayed Airedale terrier. Similar changes affect the 
nasal planum. Unlike lesions in patients with mucocutaneous 
pyoderma and discoid lupus erythematosus, inflammation 
and crusting are not associated with depigmentation.

d  FIGURE 6 Discrete, strikingly depigmented patches of vitiligo 
and leukotrichia affecting the lip margins, muzzle, and nasal 
planum of an adult crossbreed German shepherd dog 

d  FIGURE 7 Severe lesions of erosion and depigmentation in a 
1-year-old neutered male Akita with uveodermatologic 
syndrome. On presentation, uveitis had progressed to 
permanent blindness.

syndrome) is a multisystem autoimmune disease 
that affects pigmented tissues of the eye, ear, ner-
vous system, skin, and hair.13,14 The syndrome is 
seen most often in young adult to middle-aged Aki-
tas, Samoyeds, and Siberian huskies.13 Bilateral 
acute-onset painful uveitis is typically the first and 
most severe sign. Skin and hair coat depigmenta-
tion are secondary but occasionally can be concur-
rent. Skin lesions consist of whitening of the face, 
muzzle, and hair coat, with less frequent general-
ization. Erythema and erosions are uncommon 
but can occur (Figure 7). 

Diagnosis is often made by ophthalmologic  
examination correlating with the cutaneous signs 
mentioned previously. Biopsy sampling with  
histopathologic examination is recommended in 
patients that lack active ocular signs. Aggressive, 
rapid initiation of immunosuppressive therapy is 
recommended to prevent formation of posterior 
synechiae and secondary glaucoma, cataracts, or 
blindness; prognosis is fair to good for patients 
appropriately treated.13,15 

Conclusion
In patients with pigmentation disorders, the most 
important determination to make is whether  
loss of pigmentation developed before, after, or 
concurrently with inflammation (or absence of 
inflammation). Mucocutaneous pyoderma and 
epitheliotropic lymphoma can cause depigmenta-
tion secondary to intense inflammation but will 
rarely cause leukotrichia. In patients with DLE, 
depigmentation precedes inflammation and does 
not cause leukotrichia. In those with uveoderma-
tologic syndrome, depigmentation of the skin and 
hair coat typically follows uveitis and is often asso-
ciated with minimal inflammation of the skin.  
Vitiligo is rarely inflammatory. Patients with muco-
cutaneous pyoderma should respond to appropriate 
antibacterial therapy; for patients with lip depig-
mentation that fail to respond to antibacterial ther-
apy, biopsy and histopathologic examination are 
required to determine the cause and to formulate 
an appropriate treatment plan. n
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within normal limits. There is mild serous discharge 
from the left eye and increased respiratory effort with 
loud respiratory stridor and soft stertor on inspiration. 
Respiratory rate is elevated (66 breaths/min), and Yoyo 
wheezes on exhalation. Heart sounds are muffled bilater-
ally. His abdomen is pendulous, and BCS is 7/9. 

The owner agrees to CBC, serum chemistry profile, and 
thoracic radiography. CBC and serum chemistry profile 
are unremarkable aside from elevated liver values 
(Table). Airway sampling for cytology and culture was 
discussed but not pursued, likely because of the 
patient’s critical condition. 

Thoracic radiographs (Figure) show an alveolar lung 
pattern in the ventral aspect of the right middle lung 
lobe that is most consistent with aspiration pneumonia 

THE CASE
Yoyo, a 10-year-old neutered male Boston terrier, is pre-
sented to the emergency room for increased respiratory 
effort of 24 hours’ duration. On presentation, the dog 
starts coughing and gagging, then develops wheezing 
that progressively worsens. He had been eating nor-
mally before onset of respiratory distress.   

Yoyo has always been overweight but otherwise healthy 
and is not on any medications. The results of a routine 
physical examination and laboratory work performed  
6 months prior are unavailable but were reportedly  
normal according to the owner. Yoyo has no history  
of vomiting or regurgitation. 

On physical examination, Yoyo is bright and alert. Tem-
perature (101.2°F [38.4°C]) and heart rate (120 bpm) are 

Acute Respiratory 
Distress in a 
Brachycephalic 
Dog 

Gretchen Statz, DVM, DACVECC
Veterinary Specialty & Emergency Care  
Indianapolis, Indiana

Disclosure: Dr. Statz is also affiliated with ANTECH Diagnostics. 
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or bronchopneumonia. Hemorrhage, neoplasia, 
and bronchial obstruction are also on the differen-
tial list but are considered less likely. Hepato- 
megaly is present, as is radiographic evidence of 
possible palate/pharyngeal region swelling and 
aerophagia. 

Yoyo is admitted to the hospital, placed in an oxy-
gen cage at a fraction of inspired oxygen (FiO2) 
content of 40%, and treated with ampicillin–sul-
bactam (22 mg/kg IV q8h), enrofloxacin (10 mg/
kg IV q24h), terbutaline (0.01 mg/kg IV q12h1), 
and nebulization with 0.9% saline. He is placed on 
IV fluids at 50 mL/hr based on maintenance plus 
estimated subclinical dehydration, and his respi-
ratory rate and effort are monitored every 2 hours. 

What are the next steps? 

THE CHOICE IS YOURS …
CASE ROUTE 1 
To continue hospitalization with supportive care, 
oxygen supplementation, and antibiotics for treat-
ment of suspected aspiration pneumonia and to 
monitor the respiratory rate and effort and oxygen 
saturation via pulse oximetry, go to page 68. 

CASE ROUTE 2 
To continue hospitalization with fluids and antibi-
otics for treatment of suspected aspiration pneumo-
nia and to perform a sedated airway examination 
and CT scan to further assess the upper airway and 
lungs, go to page 70.

TABLE 

ELEVATED LIVER VALUES

Test Result Reference 
Range

Alkaline phosphatase 924 U/L 0-140 U/L

Alanine aminotransferase 137 U/L 0-120 U/L

γ-glutamyltransferase 30 U/L 0-14 U/L

d  FIGURE Right lateral (A), left lateral (B), and ventrodorsal (C) 
thoracic  radiographs of the patient. Palate/pharyngeal region 
swelling can be observed (B; arrow), as can an alveolar lung 
pattern in the ventral aspect of the right middle lung lobe (C; 
arrow), which is most consistent with aspiration pneumonia or 
bronchopneumonia.

A

B

C
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Outcome
Despite several days of supportive care and treat-
ment for aspiration pneumonia, Yoyo shows no 
improvement in upper airway noise and remains 
oxygen-dependent. When attempts are made to 
take him out of the oxygen cage for walks or owner 
visits, upper airway stridor becomes pronounced 
and breathing becomes labored. The owner elects 
euthanasia because of the lack of improvement 
and poor quality of life. 

Your Choice’s Implications 
Yoyo’s persistent upper airway breathing pattern 
should have prompted a more thorough investiga-
tion of the upper airway. Physical examination 
findings are important when assessing respiratory 
patients. Breathing patterns can be used to local-
ize respiratory tract lesions.

Audible breathing noises (eg, stridor and stertor) 
on inspiration are associated with upper respira-
tory tract disease. Stridor, or high-pitched noise 
on inspiration, is associated with upper airway 
obstruction3 and disease of the oropharynx or lar-
ynx.4 Stertor is a lower-pitched noise similar to 
snoring that occurs with disease of the nasal cav-
ity or nasopharynx.4 Inspiratory distress without 
audible noise can occur with severe abdominal dis-
tention or pleural space disease.3 Respiratory dis-
tress on expiration is often caused by pulmonary 
parenchymal disorders. 

Yoyo had physical examination findings associ-
ated with both upper and lower airway disease (ie, 
stridor and stertor on inhalation combined with 
wheezes on exhalation, respiratory distress, and 
hypoxia). He did not improve with treatment for 
pulmonary disease alone, and only one of the 2 
major respiratory problems was addressed. Fur-
ther assessment of the upper airway (ie, sedated 
laryngeal examination +/- CT scan and bronchos-
copy) would have been necessary if the owner had 
elected to continue treatment. 
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CASE ROUTE 1 

You elect to continue hospitalization and 
supportive care, oxygen supplementation, 
and antibiotics for treatment of suspected 
aspiration pneumonia and to monitor 
the respiratory rate and effort and oxygen 
saturation via pulse oximetry.

Case Progression 
After 72 hours of therapy, Yoyo remains bright 
and alert and continues to eat but remains oxygen-
dependent. His respiratory effort remains 
increased, and he continues to have upper airway 
stertor and stridor. When attempts are made to 
decrease the FiO2, Yoyo struggles to breathe. 

Clinical Considerations
Numerous factors are contributing to Yoyo’s  
respiratory distress. Radiographs show obvious 
pulmonary disease (aspiration pneumonia or 
bronchopneumonia; Figure, previous page), which 
could explain the acute onset of respiratory dis-
tress and oxygen dependence. Stridor and stertor 
are persistent and relatively severe. Of note, stridor 
and stertor are signs of upper airway disease and 
will not occur with lower airway disease alone. 

Brachycephalic airway syndrome could be contrib-
uting to the upper airway noise. Normal WBC count 
on CBC is not supportive of an infectious cause of 
pneumonia. Common findings in brachycephalic 
airway syndrome include stenotic nares, aberrant 
turbinates, nasopharyngeal collapse, everted laryn-
geal saccules, soft palate elongation and hyperpla-
sia, laryngeal collapse, and left bronchus collapse.2 
Other differentials for upper airway noise include 
laryngeal paralysis, a foreign body in the pharynx, 
or a mass lesion causing partial obstruction.  

Because Yoyo has lived with brachycephalic airway 
syndrome his entire life, it is reasonable to focus 
on the more acute pulmonary disease. FiO2 = fraction of inspired oxygen
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CASE ROUTE 2 

You elect to continue hospitalization on 
fluids and antibiotics for treatment of 
suspected aspiration pneumonia and to 
perform a sedated airway examination 
and CT scan to further assess the upper 
airway and lungs.

Case Progression
After 2 days of treatment for pneumonia with 
fluids and antibiotics, Yoyo’s respiratory effort is 
improved, but he is still uncomfortable without 
supplemental oxygen. He continues to have upper 
airway stridor and stertor on inspiration and can 
only spend short periods of time on room air 
without becoming distressed. The risks of anes-
thesia in a patient with pneumonia are discussed 
with the owner. The owner authorizes a sedated 
upper airway examination and CT scan of the 
head, neck, and chest to look for the cause of the 
upper airway disease. 

The sedated laryngeal examination shows absent 
movement of the arytenoid cartilages bilaterally 
that is consistent with laryngeal paralysis. The soft 
palate is elongated. There is no evidence of everted 
laryngeal saccules on examination. The CT scan 
shows extensive periodontal disease, tonsillar and 
laryngeal saccular eversion, and nasopharyngeal 
stenosis. The lungs show atelectasis of the left cra-
nial and bilateral caudal lung lobes. 

Yoyo undergoes airway surgery the following day. A 
soft palate resection and rhinoplasty are performed. 
No evidence of laryngeal saccule eversion is noted 
during surgery. An attempt is made at arytenoid lat-
eralization to treat the laryngeal paralysis; however, 
surgical correction is not possible because of chon-
dromalacia of the arytenoid cartilages. 

Yoyo is treated postoperatively with ampicillin– 
sulbactam (22 mg/kg IV q8h), enrofloxacin  

(10 mg/kg IV q24h), hydromorphone (0.08 mg/kg 
IV q6h), acepromazine (0.01 mg/kg IV as needed), 
and dexamethasone (0.1 mg/kg IV q12h). Oxygen 
supplementation is continued. 

Clinical Considerations
Brachycephalic airway syndrome is likely contrib-
uting to the patient’s respiratory distress. Common 
abnormalities of brachycephalic airway syndrome 
include stenotic nares, aberrant turbinates, naso-
pharyngeal collapse, soft palate elongation and 
hyperplasia, laryngeal collapse, everted laryngeal 
saccules, and left bronchus collapse.2 

Many brachycephalic dogs can compensate for 
their anatomic abnormalities and function  
well for a period of time; however, with time, the 
increased effort and negative pressure necessary 
to breathe can result in laryngeal and pharyngeal 
inflammation and hyperplasia, which can worsen 
airway obstruction.5 Any additional respiratory 
compromise (eg, pulmonary disease, warm and 
humid ambient temperature) may not be well tol-
erated in these breeds because of their already 
compromised respiratory tract. Because of the 
progression of upper airway dysfunction in these 
patients, middle-aged and older dogs with brachy-
cephalic syndrome may still benefit from surgical 
intervention.2 Small corrections in the airway via 
surgical intervention can help relieve the patient.  

Outcome
Approximately 36 hours postsurgery, Yoyo begins 
eating and is transitioned to oral medications.  
For the first 5 days postsurgery, he has moderate 
stridor and is most comfortable in oxygen. Post-
surgery pain medication, IV fluids, antibiotics, 
and sedation are continued as needed. 

Stridor and stertor are 
consistent with upper 
airway disease.
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Yoyo is discharged from the hospital 6 days postsur-
gery on amoxicillin–clavulanic acid (12.8 mg/kg PO 
q12h), enrofloxacin (11 mg/kg PO q24h), predni-
sone (0.4 mg/kg PO q12h), and tramadol (4 mg/kg 
PO q8h). 

On recheck examination 2 weeks later, the owner 
reports that Yoyo is doing well. He tolerates long 
walks, and his breathing is significantly improved. 
He pants when excited but does not cough. Per-
sistent but improving pneumonia is identified via 
radiography. Antibiotics are continued for an addi-
tional 2 weeks; many clinicians empirically treat 
with antibiotics for at least one week past resolu-
tion of clinical signs and radiographic evidence of 
pneumonia.6 

One month after surgery, Yoyo is rechecked and is 
reportedly doing well. Radiographs show complete 
resolution of bronchopneumonia. No further 
treatment is pursued. 

Your Choice’s Implications 
A number of compounding factors were affecting 
the patient’s ability to breathe normally. Address-
ing the pulmonary disease alone was not enough 

to provide relief, as upper airway obstruction was 
severe enough to cause hypoxemia. 

Stridor and stertor are consistent with upper 
airway disease; noting the phase of respiration 
during which respiratory abnormalities or noise 
occur is vital to pinpointing the cause of respira-
tory distress and making a diagnosis. Correcting 
upper airway disease in this patient provided 
enough relief that he was able to return to normal 
life once the pneumonia was resolved. n
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Noting the phase of 
respiration during which 
respiratory abnormalities 
or noise occur is vital to 
pinpointing the cause of 
respiratory distress and 
making a diagnosis.
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5  RED LIGHT, GREEN LIGHT page 54
  Which of the following drugs could increase the 
risk for serotonin syndrome when administered 
concurrently with trazodone?
A. Hydromorphone
B. Cefazolin
C. Hydroxyzine
D. Maropitant

6 TOP 5 page 61
 In patients with pigmentation disorders, the 
most important determination to make is 
whether loss of pigmentation developed before, 
after, or concurrently with:
A. Hair loss
B. Inflammation
C. Pruritus
D. Crusting

7  CASE ROUTES page 66
 ________  refers to a high-pitched breathing noise 
heard on inspiration. 
 A. Stridor 
B. Rales
C. Pleural rubs
D. Stertor

THIS MONTH’S QUESTION ...WE ASKED ...
Which immunomodulatory drug do you use 
most often for treating atopy?

YOU ANSWERED ...
A. Glucocorticoids ................................... 33%
B. Cyclosporine .........................................13%
C. Oclacitinib .............................................49%
D.  I do not use immunomodulatory 

drugs to treat dermatologic  
conditions ..................................................5%

Which protective measure against exposure to 
infectious disease is most difficult for you to 
maintain at your practice?
A. Isolating the infectious patient on presentation
B. Disinfecting possibly contaminated areas
C. Keeping up with laundry
D.  Enforcing self-protective measures among 

team members

Go to cliniciansbrief.com to weigh in.

1: D 2: B 3: D 4: C 5: C 6: B 7: A 

1 CONSULT THE EXPERT page 14
 Which infectious disease of the nasal planum is 
treated with systemic antibiotics and is typically 
secondary to an underlying condition (eg, endo-
crinopathy)? 
A. Trichophyton mentagrophytes
B. Dermal arteritis
C. Histoplasmosis
D. Mucocutaneous pyoderma

2 DIAGNOSTIC TREE page 26
 Which of the following nasal planum diseases 
does not require treatment? 
 A. Idiopathic nasodigital hyperkeratosis
B. Vitiligo
C. Discoid lupus erythematosus
D. Uveodermatologic syndrome

3 CASE IN POINT page 31
 In patients with cutaneous and renal  
glomerular vasculopathy, the first clinical sign 
typically seen is:
A. Polyuria
B. Anorexia
C. Hemoptysis
D. Ulcerated, vasculitis-like skin lesions

4 COMPARATIVE IMAGERY page 38
 The ability to identify nRBCs on a blood film is 
essential because automated hematology ana-
lyzers may misidentify nRBCs and falsely report:
A. An elevated RBC count
B. An elevated platelet count
C. An elevated WBC count
D. Pancytopenia
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