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dechra Veterinary Products, the manufacturer of VeTorYL® 
capsules (trilostane), understands how challenging the diag-
nosis and management of canine hyperadrenocorticism, or 
cushing’s syndrome, can be. The disease can manifest in many 
different ways and, of course, each patient is unique. To help 
practitioners and staff recognize the disease and provide the 
best treatment for these patients, dechra Veterinary Products 
sponsored a 12-article series for your reference, Canine Cush-
ing’s Case Files: The Ins and Outs of Detection and Treatment, that 
was inserted in dvm360 magazine throughout 2013.  That series 
is the core of this e-book, along with two bonus case reports, 
available only here. 

The veterinarians who managed the eight clinical cases in 
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When you know the ins and outs of something, it 
means you know the intricate details, fine points, 

peculiarities, or technicalities of a certain subject.  The 
phrase the ins and outs also has a second meaning — the 
windings of a road or path. When faced with a case of 
hyperadrenocorticism in a dog, you may feel you are on a 
winding path. often the diagnosis is not straightforward 
or obvious. The clinical signs can be subtle or have a 
gradual onset. and because hyperadrenocorticism 
commonly affects older dogs, clients may attribute the 
changes they’re observing to “normal aging.”
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hyperadrenocorticism affects many adult dogs. Whether the disease is 
pituitary-dependent (80% to 85% of spontaneous cases) or adrenal- 
dependent (15% to 20% of cases), the clinical and laboratory abnormal-
ities associated with it result from chronic hypercortisolemia. clinical 
signs of hyperadrenocorticism at the time of diagnosis can vary widely, 
and they develop so gradually that owners often mistake the signs for 
“normal” aging. Being aware of the more subtle signs of canine hyper-
adrenocorticism can be key to early diagnosis and initiation of therapy.

Whenever possible, pituitary-dependent hyperadrenocorticism 
and adrenal tumors should be differentiated to help guide therapy 
and patient monitoring. early diagnosis and management of canine 
hyperadrenocorticism may not only improve the patient’s clinical 
signs but may also keep the more severe consequences of cushing’s 
syndrome from developing.

•  Polyuria (owners may complain 
of housesoiling)

• Polydipsia 

•  Polyphagia (owners may 
complain of food stealing or 
excessive begging)

•  alopecia

•  recurrent skin disease

•  Lethargy

•  Pendulous abdomen

•  excessive panting 

•  Thin skin

other clinical signs may include hypertension, comedones, sebor-
rhea, heat intolerance, hyperpigmentation, calcinosis cutis, bruising, 
facial paralysis, failure to cycle, clitoral hypertrophy, testicular atrophy, 
poor hair regrowth after surgery, recurrent urinary tract infections, 
demodicosis in a middle-aged or older dog, and a first incidence of 
pyoderma in an older dog.

Common clinical signs of canine hyperadrenocorticism 

this e-book describe their diagnostic process and their treat-
ment protocol and share their personal perspective on each 
case. in addition, a veterinary dermatologist provides insight 
on why practitioners should consider hyperadrenocorticism in 
dogs that have recurring pyoderma.

as with any type of case, client communication, involvement 
of the entire veterinary practice team, and understanding the 
financial impact on practice health are critical to skillfully manag-
ing patients with chronic diseases such as cushing’s syndrome. To 
address such issues, this e-book also includes articles on:

•  answers to the top five questions that veterinarians ask 
the dechra Veterinary Products Technical services Team 
about canine hyperadrenocorticism and VeTorYL®  
capsules (trilostane).

•  The veterinary practice team’s role in educating and com-
municating with clients about identifying, treating, and 
monitoring dogs with hyperadrenocorticism

•  The economics and financial impact of managing cush-
ing’s patients on your practice’s bottom line 

•  Ways to avoid common practitioner pitfalls when providing 
long-term healthcare for a patient with a chronic disease

at the back of this e-book, we have included additional algo-
rithms and other supporting documents we hope you will find 
helpful — Diagnosis, Treatment, and Monitoring of Hyperadreno-
corticism (p. 34-36), and the full Technical Brochure for VETORYL®  
Capsules (trilostane) (p. 37-52).

Beyond this e-book, we provide a number of cushing’s-related 
online resources in our ce Learning center at www.dechrace.com. 
There you will find a ce module entitled Diagnosing and treating 
canine hyperadrenocorticism and another called Cushing’s disease: 
Inside and out. Plus, to get your whole practice team on the same 
page, we invite you to download and use the free comprehensive 
resources from the Coping with Cushing’s syndrome Team meeting 
in a Box (available at www.dechrace.com). We also offer printed 
clinic aids, such as client brochures and patient drop-off sheets 
for monitoring appointments, which are yours for the asking. call 
dechra at (866) 933-2472 to request them.

The main purpose of this e-book and all of our other 
resources is to let you know that we are here to help you be 
successful when you are faced with canine cushing’s patients. 
We want to help guide you along the sometimes winding path 
of diagnosing and managing dogs with hyperadrenocorticism 
and provide you with the information and tools you need to 
master the details, the fine points — the ins and outs — of 
canine cushing’s syndrome. 

—Dechra Veterinary Products

VeTorYL® capsules (trilostane) are the only fda-approved drug 
indicated for the treatment of pituitary-dependent and adrenal-
dependent hyperadrenocorticism (Pdh and adh) in dogs. Trilostane, 
the active ingredient, blocks hormone production in the adrenal cortex 
by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have 
demonstrated hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic 
disease or renal insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane 
in laboratory animals have shown teratogenic effects and early 
pregnancy loss.

•  The most common adverse reactions reported are poor/reduced 
appetite, vomiting, lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, 
hemorrhagic diarrhea, collapse, hypoadrenocortical crisis or 
adrenal necrosis/rupture may occur, and may result in death.



Dechra Veterinary Products US and the 
Dechra D logo are registered trademarks of 

Dechra Pharmaceuticals PLC.

VETORYL® Capsules (trilostane) are the only FDA veterinary- 
approved treatment for pituitary-dependent and adrenal-dependent
hyperadrenocorticism in dogs (Cushing’s syndrome). They contain 
the active ingredient trilostane, which blocks the excessive
production of cortisol. 
Daily administration of VETORYL Capsules can greatly reduce the
clinical signs associated with Cushing’s syndrome, helping to restore 
the dog’s vitality. Clinical studies demonstrated that treatment with 
VETORYL Capsules resulted in decreased thirst, decreased 
frequency of urination, decreased panting, and improvement of 
appetite and activity.1 Activity levels began to show improvement 
within 14 days of treatment.

Treat their Hyperadrenocorticism.
Help restore their vitality.

866-933-2472  |  www.dechra-us.com   |  support@dechra.com24 Hour Technical Support: 

VETORYL is a trademark of Dechra LTD. ©2015, Dechra Ltd.
NADA 141-291, Approved by FDA
CAUTION: Federal law restricts this drug to use by or on the order of licensed veterinarian.
1http://www.fda.gov/AnimalVeterinary/Products/ApprovedAnimalDrugProducts/FOIADrugSummaries/ucm049823.htm

As with all drugs, side effects may occur. In field studies and post-approval experience, the most common side effects reported were: 
anorexia, lethargy/depression, vomiting, diarrhea, elevated liver enzymes, elevated potassium with or without elevated sodium, elevated 
BUN, decreased Na/K ratio, hypoadrenocorticism, weakness, elevated creatinine, shaking, and renal insufficiency. In some cases, death 
has been reported as an outcome of these adverse events. VETORYL Capsules are not for use in dogs with primary hepatic or renal dis-
ease, or in pregnant dogs. Refer to the prescribing information for complete details or visit www.Dechra-US.com.
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Case file: daLi 
10-year-old, spayed female dachshund weighing 9 lb (4.1 kg)

Presenting complaint and history
dali was referred to Texas a&m’s Veterinary 
Teaching hospital for evaluation of a mammary 
mass that had progressively enlarged over a 
three-month period. several years before refer-
ral, dali had two malignant mammary masses 
removed. dali was receiving levothyroxine, 
and recent post-pill thyroxine concentrations 
showed effective control of her hypothyroidism. 

referral evaluation
dali had a 2- x 3-cm nodular mass (and three 
smaller nodules) associated with her third right 
mammary gland. dali displayed a plantigrade 
stance of the forelimbs, and her abdomen was 
pendulous, with thin skin (Figure 1). 

laboratory test results
a serum chemistry profile revealed increased 
alkaline phosphatase, alanine aminotransfer-
ase, and gamma glutamyl transferase activities. 
dali’s serum cholesterol concentration was also 
increased. a complete blood count showed a 
stress leukogram with thrombocytosis. her urine 
specific gravity was 1.008, and a urine bacterial 
culture was negative. although the owner had 
not reported that dali exhibited abnormal thirst 
or excessive urination, the low urine specific 
gravity indicated polyuria and polydipsia.

Cytologic examination and imaging
The results of a fine-needle aspirate and cyto-
logic examination of the mammary mass indi-
cated carcinoma. Thoracic radiographs were 
unremarkable; however, abdominal ultrasonog-
raphy revealed diffuse hyperechoic hepatomeg-
aly, and both adrenal glands were substantially 
enlarged (Figure 2).

differential diagnoses
dali’s tentative diagnoses were mammary carci-
noma and hyperadrenocorticism. although the 
ultrasonographic findings strongly suggested 
hyperadrenocorticism, adrenomegaly does not 
provide a definitive diagnosis. a low-dose dexa-
methasone suppression (Ldds) test was done 
to evaluate the pituitary-adrenal axis. 

ldds test results
dali’s Ldds test results indicated hyperadreno-
corticism. although the four-hour post-dexa-
methasone cortisol concentration (2.95 µg/dl)  
was lower than the baseline (4.73 µg/dl) and 
8-hour post-dexamethasone (5.08 µg/dl)  
cortisol concentrations, it was greater than  
1.4 µg/dl (reference range) and did not sup-
press to more than 50% of the baseline con-
centration. Therefore, the Ldds test results did 
not confirm pituitary-dependent hyperadre-
nocorticism. however, the ultrasonographic 
findings excluded an adrenal tumor. 

treatment
Prompt removal of dali’s mammary carcinoma 
was recommended because of its size and met-
astatic potential. compromised healing due 
to hyperadrenocorticism and increased risk of 
acute perioperative complications such as pul-
monary thromboembolism and infection were 
of concern, but the decision was made to treat 
the hyperadrenocorticism postoperatively. dali’s 

potential to develop thromboembolic problems 
was adequately managed medically, and a mas-
tectomy was performed. 

The day after surgery, dali was comfortable 
and eating well. Treatment for hyperadreno-
corticism with VeTorYL® capsules (trilostane) 
was started, at a dose of 2.4 mg/kg, given 
orally once daily with food. dali was discharged 
later that day and was to continue to receive 
levothyroxine; antibiotic treatment to prevent 
postoperative infection was also prescribed. 

dali’s owners were told to monitor dali 
closely and if problems were observed, to 
discontinue VeTorYL capsules and have dali 
re-evaluated immediately. 

Follow-up evaluations  
and dali’s response
at dali’s recheck visit two weeks later, the inci-
sion site appeared to be healing well and the 

audrey K. Cook,bVm&s, 
mrCVs, daCVim, deCVim

for 10 years, dr. cook owned 
a specialty referral practice in 
Virginia. in 2007, she joined the 
faculty of Texas a&m university, 
where she is an associate 
professor in small animal 
internal medicine. 

Figure 1. dali exhibited thin ventral abdominal skin with poor elasticity.

Figure 2. an ultrasonographic image of dali’s 
left adrenal gland reveals adrenomegaly (Image 
courtesy of Texas A&M Radiology Service). 
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antibiotic therapy was complete. The owner 
reported that dali was eating well and urinating 
less frequently. The results of a serum chemistry 
profile were similar to the results of a previous 
one, and dali’s serum electrolyte concentra-
tions were normal. an adrenocorticotropic hor-
mone (acTh) stimulation test was performed 
four hours after VeTorYL® capsules (trilostane) 
administration to assess dali’s adrenal func-
tion. The baseline cortisol concentration was 
5.3 µg/dl, and the post-acTh cortisol concen-
tration was 13.8 µg/dl (target post-acTh cortisol 
concentration <9.1 µg/dl). dali’s VeTorYL cap-
sules dose was increased to 5 mg/kg once daily.

Four weeks postoperatively 
dali was presented for a recheck examina-
tion and suture removal (postponed to allow 
more time for healing) two weeks later. dali 
was doing well at home and was drinking 
less than before VeTorYL capsules treatment. 
The skin on her ventrum was still thin, but hair 
growth was apparent around the surgical site. 
her serum electrolyte concentrations were 
normal. an acTh stimulation test showed a 
baseline cortisol concentration of 4.5 µg/dl and 
a post-acTh cortisol concentration of 7.7 µg/dl.  
VeTorYL capsules were continued at the same 
dose. The owner was advised to present dali for 
a recheck examination in four weeks.

ten weeks postoperatively
dali was presented six weeks later and the 
owner reported that dali was active and ener-
getic. The hair around dali’s surgical site had 
regrown, and the thickness and elasticity of 
her ventral abdominal skin had improved. The 
owner declined laboratory tests other than an 
acTh stimulation test. The results were opti-
mal, with a baseline cortisol concentration of 
3.3 µg/dl and a post-acTh covrtisol concen-
tration of 4.4 µg/dl. VeTorYL capsules  were 
continued at 5 mg/kg once daily. 

dali’s long-term response
eighteen months postoperatively, dali exhibits 
no evidence of recurrence or metastasis of the 
mammary carcinoma and her hypothyroid-
ism continues to be managed medically. her 
hyperadrenocorticism is effectively controlled 
with VeTorYL capsules (Figure 3), adjusted from 
2.4 mg/kg to 5 mg/kg once daily, depending 

on her clinical signs and routine laboratory and 
adrenal function test results. 

dr. Cook’s perspective
dali’s case highlights the need to carefully 
weigh the risks of surgery in a dog with 
untreated hyperadrenocorticism, such as 
poor healing, infection, and thromboembolic 
problems. also keep in mind that bilateral 
adrenomegaly is not diagnostic for hyperad-
renocorticism and the diagnosis must be con-
firmed by adrenal function testing. 

concurrent diseases may affect the results 
of some of these tests. The Ldds test is more 
sensitive than the acTh stimulation test, but it 
is less specific and more likely to be affected by 
concurrent disease, including neoplasia. adre-

nal function test results must always be evalu-
ated carefully in dogs with concurrent diseases, 
and a high index of suspicion for hyperadreno-
corticism should be present before perform-
ing either test. Because dali’s small mammary 
tumors were unlikely to cause systemic illness, 
we were comfortable diagnosing hyperadre-
nocorticism based on her clinical examination 
and routine laboratory and Ldds test results. 

as in dali’s case, when treating hyperadre-
nocorticism with VeTorYL capsules, decisions 
to adjust the dose should take into account the 
clinical status of the patient, the cortisol concen-
trations, and the owner’s satisfaction.

This case was solicited from the prescribing veter-
inarian and may represent an atypical case study. 
similar results may not be obtained in every case.

Figure 3. dali, 18 months after a mastectomy and treatment for hyperadrenocorticism with VeTorYL® 
capsules (trilostane). dali’s hair coat and abdominal silhouette are not suggestive of hyperadrenocorticism. 
she still has a slightly plantigrade stance in the forelimbs.  

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh 
and adh) in dogs. Trilostane, the active ingredient, blocks hormone production in the 
adrenal cortex by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals 
have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur, 
and may result in death.
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Case file: Princess 
13-year-old spayed female maltese weighing 9.2 lb (4.2 kg)

Patient history
Princess has a five-year history of pedal pruri-
tus that routinely appears in the summer and 
fall and responds to topical and oral antibi-
otic and corticosteroid treatment. about 18 
months ago, Princess also developed facial 
pruritus, but her facial and pedal pruritus 
did not respond to this therapy, so she was 
referred for further dermatologic evaluation. 

referral evaluation
Princess’ owners reported no behavior 
changes other than those associated with 
facial and pedal pruritus. 

Physical examination findings
Physical examination revealed that Princess’ 
popliteal lymph nodes were mildly enlarged. 
her hair coat was diffusely thin, and she had a 
pot-bellied appearance. her ventral abdominal 
skin was moderately striated with reduced elas-
ticity. numerous erythemic papules, pustules, 
and epidermal collarettes (variably crusted) 
were present over her entire body. The periocu-
lar regions and muzzle were the most severely 
affected (Figure 1). The dorsal, ventral, and inter-
digital aspects of all four paws were moderately 
alopecic and erythemic. 

diagnostic test results
cytologic examination of skin scrapings were 
positive for all life stages of Demodex canis. 
cytologic examination of impression smears 
and acetate tape preparation samples from 
the muzzle and abdomen revealed 1+ to 2+ 

cocci along with numerous degenerate neu-
trophils. samples for fungal culture (dermato-
phyte test medium) were obtained to rule out 
dermatophytosis. 

a complete blood count showed no 
abnormalities; a serum chemistry profile 
revealed elevated alkaline phosphatase (1,456 
iu/L; reference range = 12 to 118 iu/L) and 
gamma-glutamyltransferase activities (62 iu/L; 
reference range = 1 to 12 iu/L). Princess’ total 
T4 concentration was low at 0.8 µg/dl (refer-
ence range = 1.0 to 4.0 µg/dl), but her free T4 
and Tsh concentrations were within normal 
limits, indicating sick euthyroid syndrome.

 medical management of Princess’ super-
ficial pyoderma and demodicosis was initi-
ated. however, at each of Princess’ rechecks at 
three, six, and nine weeks, skin scraping results 
revealed that the Demodex species mite counts 
had not markedly decreased, despite appropri-
ate treatment. The results of the previously sub-
mitted fungal culture were negative. 

To determine whether hyperadrenocor-
ticism was the underlying cause of Princess’ 
adult-onset demodicosis, an adrenocortico-
tropic hormone (acTh) stimulation test was 

then performed. Princess’ baseline cortisol 
concentration was 2.7 µg/dl (reference range 
= 1.0 to 5.0 µg/dl) and her post-acTh cortisol 
concentration was 47.3 µg/dl (reference range 
= 8.0 to 17.0 µg/dl). an abdominal ultrasono-
gram revealed bilaterally enlarged adrenal 
glands with no evidence of an adrenal tumor. 

treatment and follow-up
Treatment for pituitary-dependent hyperadre-
nocorticism (Pdh) with VeTorYL® capsules (tri-
lostane) was started at a dose of 2.4 mg/kg given 
orally once daily with food. The pyoderma treat-
ment had been completed, and medical man-
agement of the demodicosis was continued.

initial follow-up visits
after 14 days, Princess’ baseline cortisol con-
centration was 2.7 µg/dl, and her post-acTh 
cortisol concentration was 10.3 µg/dl, which 
was above the value (> 9.1 µg/dl) suggested for 
increasing the VeTorYL capsules dose. how-
ever, Princess was doing well clinically, so it was 
decided to continue to monitor her at the same 
dose. Princess also continued to receive treat-
ment for demodicosis.

lori thompson, dVm, daCVd

after working several years in 
human resources, dr. Thompson 
returned to veterinary school 
and earned her dVm degree. 
she then completed a three-
year residency in veterinary 
dermatology. she currently 
practices as a board-certified 
veterinary dermatologist in 
indianapolis, ind. 

Figure 1. Princess before treatment for demodicosis, pyoderma, and hyperadrenocorticism. she exhibits 
perioral and periocular crusting, hyperpigmentation, erythema, and a pot-bellied appearance.
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in 45 days, the Demodex canis counts had 
decreased significantly to a few dead mites. at 
90 days, Princess’ skin scraping results were neg-
ative, and treatment for demodicosis was dis-
continued. her lymphadenopathy had resolved, 
new hair growth was present, and the owners 
reported Princess exhibited minimal pruritus. 

Princess continued to receive 10 mg of 
VeTorYL® capsules (trilostane) daily, and acTh 
stimulation tests were performed as recom-
mended and the results were within normal 
limits. The owners declined a follow-up thy-
roid hormone panel as well as serum chemis-
try profiles as a component of monitoring.

Princess’ long-term response
five months after her initial referral presentation, 
Princess was presented again for evaluation of 
facial crusting and pruritus. her owners had 
been out of town, and Princess had stayed with 
relatives who had discontinued her VeTorYL 
capsules for 30 days before this examination. 

results of skin scrapings and cytologic 
examination once again revealed demodicosis 
and a superficial bacterial infection. Treatment 
for pyoderma and demodicosis was reiniti-
ated, and treatment for Pdh with VeTorYL 
capsules 10 mg was again instituted. 

Two weeks later, Princess’s baseline corti-
sol concentration was 1.7 µg/dl and her post- 
acTh cortisol concentration was 7.0 µg/dl. fol-
low-up skin scrapings and an acTh stimulation  

test were scheduled for one month later, but  
Princess was lost to follow-up after this visit.

dr. thompson’s perspective
as is frequently the case, client compliance is 
a key to effectively managing patients with 
hyperadrenocorticism. owners or caretakers 
may easily become complacent about admin-
istering medications for chronic diseases, and 
demodicosis and hyperadrenocorticism are 
no exceptions. once the pet looks and starts 
acting normal again, owner compliance may 
suffer despite the veterinarian’s best efforts to 
educate their clients. 

it is also easy to see the rapid effects of 
discontinuing VeTorYL capsules. maximal 
plasma levels of trilostane occur within 1.5 
hours, returning to baseline levels within  
12 hours, although large inter-dog variation 
occurs. in Princess’ case, demodicosis recurred 
rapidly after she stopped receiving VeTorYL 
capsules to treat her Pdh.

Providing client literature that explains 
hyperadrenocorticism and the necessity 
for long-term medical management (see  
www.dechrace.com for client brochures), 
holding conferences in which all family mem-
bers are educated about how the disease must 
be managed, and ensuring follow-up by the 
veterinarian and veterinary team (via phone 
calls or emails; also go to www.dechrace.com 
for “Team meeting in a Box: Coping with Cush-

ing’s Syndrome”) will likely enhance your oppor-
tunities for successful treatment.

This case was solicited from the prescribing veter-
inarian and may represent an atypical case study. 
similar results may not be obtained in every case.

client compliance is 
a key to effectively 
managing 
patients with 
hyperadrenocorticism. 
owners or caretakers 
may easily become 
complacent about 
administering 
medications for 
chronic diseases, and 
demodicosis and 
hyperadrenocorticism 
are no exceptions.

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh 
and adh) in dogs. Trilostane, the active ingredient, blocks hormone production in the 
adrenal cortex by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals 
have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur, 
and may result in death.
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Case file: miTch 
12-year-old neutered male dachshund weighing 22 lb (10 kg) 

Patient history and initial 
diagnostic workup
mitch was presented to his primary care vet-
erinarian for evaluation of polyuria and poly-
dipsia of six months’ duration.  The dog’s urine 
specific gravity was 1.010 and a serum chem-
istry profile revealed an alkaline phosphatase 
activity of 1,240 iu/L (reference range = 37 to 
105 iu/L).  The results of a complete blood 
count were within normal limits, and urine 
bacterial culture results were negative.  

adrenal function test results
The results of an adrenocorticotropic hormone 
(acTh) stimulation test revealed a baseline 
cortisol concentration of 3.6 µg/dl  (reference 
range = 1.4 to 5 µg/dl) and a one-hour post-
acTh cortisol concentration of 12.9 µg/dl 
(reference range = 5.5 to 20 µg/dl).  Low-dose 
dexa methasone suppression (Ldds) test results 
revealed a resting cortisol concentration of  
9.1 µg/dl (reference range = 1.4 to 5 µg/dl) with 

four- and eight-hour post-dexamethasone cor-
tisol concentrations of 5.6 µg/dl and 2.3 µg/dl 
(reference range < 1.4 µg/dl), respectively. 

The abnormal Ldds eight-hour cortisol 
concentration, in combination with more than 
50% suppression in cortisol concentration 
during the test, was diagnostic of pituitary-de-
pendent hyperadrenocorticism (Pdh). mitch 
was referred to Vca West Los angeles animal 
hospital to be evaluated for treatment.

referral evaluation
Physical examination revealed mild hepato-
megaly and mild bilaterally symmetrical alo-
pecia involving the ventral abdomen and 
thighs. surgical, radiation, and medical treat-
ment options for Pdh were discussed with the 
owners, who opted for medical management.

treatment and follow-up
Treatment with VeTorYL® capsules (trilostane) 
was begun at a dose of 3 mg/kg, given orally 
once daily in the morning with food. The owner 
was instructed to monitor mitch’s water con-
sumption, urination, appetite, and activity level 
and to observe the dog for vomiting or diarrhea. 
a recheck physical examination and an acTh 
stimulation test with serum electrolyte mea-
surements were scheduled for 10 days after 
the start of the treatment. 

initial follow-up visits
at the 10-day recheck visit, the owners 
reported a marked reduction in mitch’s poly-
uria and polydipsia. The dog’s serum sodium 
and potassium concentrations were within 
normal limits. an acTh stimulation test per-
formed four hours after administration of the 
VeTorYL capsules dose revealed pre- and 
post-acTh cortisol concentrations of 1.6 and 
5.1 µg/dl, respectively, indicating adequate 
inhibition of glucocorticoid production. 

Based on these results and the improve-
ment in clinical signs, the initial VeTorYL 
capsules dosage was continued. mitch 
was scheduled for a 30-day post-treatment 
recheck examination.

during the subsequent visit, the own-
ers reported that mitch was more active and 
exhibited normal water consumption and 
urination. a morning urine sample collected 
by the owner showed a specific gravity of 
1.036. The dog’s serum sodium and potassium 
concentrations were normal, and an acTh 
stimulation test revealed pre- and post-acTh 
cortisol concentrations of 2.8 and 5.1 µg/dl, 
respectively, indicating adequate inhibition of 
glucocorticoid production. 

The initial VeTorYL capsules dosage was 
continued, and a 90-day post-treatment recheck 
examination was scheduled.

david bruyette,  
dVm, daCVim

dr. Bruyette is the medical 
director at Vca West Los 
angeles animal hospital 
and a clinical professor in 
the department of radiation 
oncology at ucLa.

*
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mitch’s long-term response
at his three- and six-month recheck visits, mitch 
continued to be clinically normal, and his elec-
trolyte concentrations remained within normal 
limits. The acTh stimulation tests revealed 
post-acTh cortisol concentrations of 5.2 µg/dl 
at three months and 5.9 µg/dl at six months of 
VeTorYL® capsules (trilostane) treatment. 

mitch had three episodes of diarrhea 5.5 
months after starting therapy, which resolved 
within 24 hours of the owners feeding the 
dog a bland diet. no adjustments were made 
in the VeTorYL capsules treatment protocol. 

dr. bruyette’s perspective
as illustrated by this case, polyuria and poly-
dipsia may be the only clinical signs of hyper-
adrenocorticism in some patients. although 
mitch had mild bilaterally symmetrical endo-
crine alopecia, this abnormality was subtle. 
if the polyuria and polydipsia had not been 
identified, the alopecia may not have war-
ranted a diagnostic workup.

This case also serves as a reminder that 
15% to 20% of dogs with hyperadrenocorti-
cism may have normal acTh stimulation test 
results at initial evaluation.1 an Ldds test is the 
next diagnostic step for dogs that have clinical 
signs suggestive of hyperadrenocorticism but 
normal acTh stimulation test results. however, 
up to 10% of dogs with hyperadrenocorticism 
will have a normal Ldds test result.1 so in direct 
contrast to mitch’s situation, if an Ldds test is 
used as the initial screening test and the result 
is normal, perform an acTh stimulation test. 

for dogs with hyperadrenocorticism being 
treated with VeTorYL capsules, the target 
post-acTh serum cortisol concentration is 
1.45 to 9.1 µg/dl, along with well-controlled 
clinical signs. mitch obtained clinical and hor-
monal improvement with once-daily dosing 
of VeTorYL capsules.

reference
1.  Gilor c, Graves TK. interpretation of laboratory tests for 

canine cushing’s syndrome. Top Companion Anim Med 
2011;26(2):98-108. 

This case was solicited from the prescribing veter-
inarian and may represent an atypical case study. 
similar results may not be obtained in every case.

* The dog in the photographs is not mitch, the dog 
described in this article.

some dogs with hyperadrenocorticism may 
have normal acth stimulation test results 
at initial evaluation; an lDDs test is the next 
diagnostic step for dogs with clinical signs.

*

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh 
and adh) in dogs. Trilostane, the active ingredient, blocks hormone production in the 
adrenal cortex by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals 
have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur, 
and may result in death.
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Case file: hoLLY 
8-year-old spayed female German shepherd weighing 33.3 kg (73.3 lb)

Patient history and initial 
referral findings
holly’s primary care veterinarian had diag-
nosed hyperadrenocorticism based on her 
history and clinical signs and the results of 
routine laboratory tests and a low-dose dexa-
methasone suppression test. holly was treated 
for hyperadrenocorticism with trilostane  
(75 mg given orally once a day) obtained from a 
compounding pharmacy. 

six months later, holly developed lethargy, 
vomiting, and abdominal distention and had 
markedly increased hepatic enzyme activities. 
The trilostane was discontinued and holly was 
referred to midWest Veterinary specialty hospi-
tal for an abdominal ultrasonographic examina-
tion. Peritoneal effusion secondary to a ruptured 
gallbladder mucocele was identified, and holly 
was successfully managed with cholecystec-
tomy and appropriate supportive critical care. 

Follow-up referral evaluation
about one month after recovery from the 
cholecystectomy, holly was again presented 
to midWest Veterinary specialty hospital for 
evaluation of hair loss, increased panting, and 
polyuria and polydipsia. holly’s owners stated 
that she was otherwise clinically normal at 
home. abnormalities identified on physical 
examination were patchy dorsolateral truncal 
alopecia with cutaneous hyperpigmentation, 
a pendulous abdomen, and moderate dental 
tartar with gingival inflammation (Figure 1).

The results of a serum chemistry profile 
revealed increased alkaline phosphatase, ala-
nine aminotransferase, asparagine amino-

transferase, gamma-glutamyl transferase, and 
creatine kinase activities; hyperbilirubinemia; 
and hypercholesterolemia. The complete 
blood count results identified leukocytosis with 
a mature neutrophilia and monocytosis. urinal-
ysis showed a urine specific gravity of 1.027, bil-
irubinuria (1+; reference range = negative) and 
trace proteinuria (< 100 mg/dl; reference range 
= negative). all of these findings were deemed 
consistent with hyperadrenocorticism. 

Confirmatory test results
The results of an adrenocorticotropic hormone 
(acTh) stimulation test revealed a baseline cor-
tisol concentration of 12.4 µg/dl (reference range 
= 2 to 6 µg/dl) and a one-hour post-acTh corti-
sol concentration of 28.7 µg/dl (reference range 
= 8 to 18 µg/dl). The abnormal acTh stimulation 
test results in combination with holly’s history, 
clinical signs, and other abnormal laboratory test 

results confirmed hyperadrenocorticism. 
The previous abdominal ultrasonographic 

examination and direct adrenal visualization 
at the time of exploratory laparotomy for 
cholecystectomy identified that both adrenal 
glands were normal size and shape, which is 
consistent with pituitary-dependent hyperad-
renocorticism. medical therapy options were 
discussed with the family, who elected treat-
ment with VeTorYL® capsules (trilostane).

treatment and follow-up
Treatment with VeTorYL capsules was begun 
at a dose of 3.6 mg/kg given orally once daily in 
the morning with food. The family was advised 
to keep a daily journal to document holly’s fre-
quency of panting, water consumption, urina-
tion frequency, appetite voracity, and activity 
level. They were also asked to document any 
episodes of vomiting or diarrhea and to call with 

Christopher g. byers, dVm, 
daCVeCC, daCVim

dr. Byers is the faculty 
criticalist/internist at midWest 
Veterinary specialty hospital in 
omaha, neb., and is an adjunct 
associate professor in the 
department of clinical sciences 
at Kansas state university’s 
college of Veterinary medicine. 

Figure 1. When presented, 8-year-old holly was experiencing increased panting, polyuria, and polydipsia. 
she had patchy dorsolateral truncal alopecia and a pendulous abdomen.
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any questions or concerns. holly’s family was 
also advised to consult with her primary care vet-
erinarian regarding prophylactic dental care.

initial follow-up visits
at the two-week recheck visit, holly’s family 
reported reductions in her panting frequency, 
polydipsia, and polyuria. her appetite was nor-
mal, and she had no episodes of vomiting or 
diarrhea. holly’s activity level was unchanged 
and still normal. a post-acTh stimulation cor-
tisol concentration measured 4.5 hours after 
administration of her VeTorYL® capsules  
(trilostane) dose was 1.5 µg/dl, indicating ade-
quate inhibition of glucocorticoid production. 
Based on these results and the improvement in 
her clinical signs, the initial VeTorYL capsules 
dosage was continued, and holly was scheduled 
for a 30-day post-treatment recheck examination. 

at the subsequent visit, the family reported 
holly was doing exceptionally well at home with 
resolution of her excessive panting, polyuria, and 
polydipsia. furthermore, her hair coat was mark-
edly improved in fullness and luster, hyperpig-
mentation was not evident, and her abdomen 
was not pendulous. a serum chemistry profile 
revealed that her liver enzyme activities were 
improved, with only an elevated gamma-glu-
tamyl transferase activity (previously 185 u/L; 
this visit = 15 u/L; reference range = 0 to 14 u/L). 
no abnormalities were identified on a complete 
blood count or urinalysis. a post-acTh stimula-
tion cortisol concentration measured four hours 
after the VeTorYL capsule dose was 1.7 µg/dl, 
indicating adequate inhibition of glucocorti-
coid production. The initial VeTorYL capsules 
dosage was continued, and a 90-day post-treat-
ment recheck examination was scheduled. 

holly’s long-term response
at her three-, six-, and nine-month post-treat-
ment recheck visits, holly continued to be 
clinically normal (Figure 2). The acTh stimula-
tion tests revealed post-acTh cortisol concen-
trations of 3.1 µg/dl at three months, 2.3 µg/dl 
at six months and 2.3 µg/dl at nine months 
of VeTorYL capsules treatment. holly was 
treated successfully by her primary care veteri-
narian for a presumptive bacterial urinary tract 
infection seven months after starting therapy. 
no adjustments were made in the VeTorYL 
capsules treatment protocol.

dr. byers’ perspective
The use of VeTorYL capsules for the manage-
ment of pituitary-dependent hyperadrenocor-
ticism readily inhibits glucocorticoid production 
to promote resolution of common clinical signs 
caused by hyperadrenocorticism — most nota-
bly polyuria, polydipsia, increased panting, and 
hair coat changes — and biochemical derange-
ments associated with this disease. The use of 
properly dosed VeTorYL capsules is strongly rec-
ommended rather than compounded trilostane 
to ensure maximal efficacy and safety during 
medical management of hyperadrenocorticism.1

When using VeTorYL capsules, encourage 
families to keep a detailed journal of their dog’s 

daily activities, appetite, and thirst. in addi-
tion, advise owners to immediately report any 
possible adverse events, such as hyporexia or 
anorexia, vomiting, and diarrhea. information 
about a patient’s clinical condition is essential 
when interpreting post-acTh stimulation cor-
tisol concentrations and making recommenda-
tions for VeTorYL capsules dosage adjustments.

reference
1.  cook aK, nieuwoudt cd, Longhofer sL. Pharmaceutical 

evaluation of compounded trilostane products. J Am Anim 
Hosp Assoc 2012;48:228-233.

This case was solicited from the prescribing veter-
inarian and may represent an atypical case study. 
similar results may not be obtained in every case.

Figure 2.  at her three-, six-, and nine-month post-treatment recheck appointments, holly was clinically normal.

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh 
and adh) in dogs. Trilostane, the active ingredient, blocks hormone production in the 
adrenal cortex by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals 
have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur, 
and may result in death.
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Case file: LiBBY 
12-year-old spayed female toy poodle weighing 5.3 lb (2.4 kg)

Patient history and initial 
diagnostic workup
Libby was presented to her primary care veteri-
narian for a dental prophylaxis. Libby also had a 
six-month history of panting, polyuria, polydip-
sia, and recurrent ear infections. Physical exam-
ination before the dental procedure revealed a 
swelling in Libby’s perineal region, and the vet-
erinarian subsequently diagnosed a left perineal 
hernia. The dental prophylaxis was rescheduled 
for a later date, and Libby was referred to the 
mississippi state university college of Veterinary 
medicine (msu-cVm) for hernia repair.
 
referral evaluation
on presentation to msu-cVm, Libby was bright 
and alert. The left perineal hernia was noticeable 
and was easily reduced. her abdomen appeared 
distended, but abdominal palpation revealed no 
abnormalities. The results of a serum chemistry 
profile revealed mild increases in alanine ami-
notransferase (136 u/L; reference range = 10 to 
90 u/L) and alkaline phosphatase (153 u/L; ref-
erence range = 11 to 140 u/L) activities. Libby’s 
urine specific gravity was 1.019.  Based on these 
results and the history of panting, polyuria, poly-
dipsia, and recurrent infections, a workup for 
hyperadrenocorticism was performed.

adrenal function test results
results of an adrenocorticotropic hormone 
(acTh) stimulation test revealed a baseline 
cortisol concentration of 8.5 µg/dl (refer-
ence range = 1.4 to 5 µg/dl) and a one-hour  
post-acTh cortisol concentration of 24.8 µg/dl 
(reference range = 5.5 to 20 µg/dl). These results 
confirmed hyperadrenocorticism.

imaging
abdominal imaging was performed to dif-
ferentiate pituitary-dependent hyperadreno-
corticism (Pdh) from an adrenal tumor. The 
abdominal radiographic findings were unre-
markable. abdominal ultrasonography revealed 
normal-sized and symmetrical adrenal glands 
and no evidence of an adrenal mass.  also noted 
were a single hepatic lesion and a single splenic 
lesion, as well as a gallbladder mucocele in the 
early stages of development. ultrasound-guided 
fine-needle aspirates of the lesions within the 
liver and spleen were obtained. a thoracic radio-
graphic examination was also performed, and 
the findings were unremarkable.

diagnosis
Libby’s abnormal acTh stimulation test results 
along with the abdominal ultrasonographic 
findings provided a working diagnosis of Pdh. 

cytologic examination of the hepatic and 
splenic lesion aspirates showed mild extra-
medullary hematopoiesis, likely consistent with 
regenerative nodules. The liver aspirates also 
showed evidence of vacuolar degeneration, a 
finding consistent with hyperadrenocorticism. 

initial treatment
it was recommended that Libby receive treat-
ment for Pdh before undergoing perineal her-
nia repair surgery, and the owner chose medical 
therapy for Pdh. management of Libby’s muco-
cele would be instituted later if needed.

Because of Libby’s small size and because 
i start patients with hyperadrenocorticism at 
the low end of the recommended VeTorYL® 
capsules (trilostane) dose range, i prescribed 
5-mg compounded trilostane capsules, 
given once daily at a dose of 2.1 mg/kg in an 
extralabel fashion. These 5-mg capsules were 
compounded from VeTorYL capsules at the 
msu-cVm pharmacy. 

Libby’s owners were instructed to give 
Libby one 5-mg trilostane capsule orally 
once daily in the morning with food and to 
return in 14 days for a recheck and follow-up 
acTh stimulation test. The owners were also 
instructed to watch for signs of hypoadreno-
corticism (such as weakness, lethargy, vom-
iting, or anorexia) and to seek immediate 
veterinary care if she exhibited these signs.

Follow-up visits
at the two-week follow-up visit, Libby was 
doing better at home, with a reduction in clini-
cal signs and no adverse reactions to trilostane. 
upon questioning, the owners stated that they 
had been administering the trilostane capsules 
at night. The acTh stimulation test to monitor 
dogs receiving VeTorYL capsules should be 
performed four to six hours after drug admin-
istration, so the owners were again instructed 
to administer Libby’s trilostane capsules in 
the morning with food and to reschedule the 
acTh stimulation test. 

Libby was presented two weeks later for a 

todd m. archer,  
dVm, ms, daCVim

dr. archer is an assistant 
professor of small animal 
medicine in the department 
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* The dog in the photograph is not Libby, the dog described 
in this article.
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recheck examination. The owner reported that 
Libby was doing well at home. her polydipsia 
and polyuria had improved slightly, and her 
panting had decreased markedly. on physical 
examination, Libby was bright and alert with 
a normal temperature, pulse, and respiration. 
her perineal hernia was unchanged. 

an acTh stimulation test was performed 
four hours after trilostane administration. 
Libby’s baseline cortisol concentration was  
1.9 µg/dl and her post-acTh cortisol concentra-
tion was 3.7 µg/dl, indicating adequate inhibi-
tion of glucocorticoid production. measurement 
of Libby’s serum electrolyte concentrations (rec-
ommended at the 30-day post-VeTorYL® cap-
sules (trilostane) treatment re-examination) was 
inadvertently overlooked at this visit. 

Libby’s owners were instructed to continue 
to give Libby one 5-mg trilostane capsule once 
daily in the morning with food, to schedule sur-
gical repair of the perineal hernia within three 
weeks, and to schedule a three-month post- 
trilostane treatment recheck examination.

Two weeks later, Libby was presented to 
msu-cVm for surgical hernia repair, which was 
completed without complications. Libby’s 
preanesthetic cBc and serum chemistry pro-
file results were clinically unremarkable. Libby 
is scheduled to return to the internal medicine 
service for a three-month post-trilostane treat-
ment re-examination. 

dr. archer’s perspective
Libby’s case illustrates the need to evaluate 
the patient history and results of routine blood 
tests to help identify hyperadrenocorticism as a 
possible differential diagnosis. initially, the den-
tal prophylaxis and perineal hernia were the 
primary concerns in this patient, but ultimately 
cushing’s disease was diagnosed and treated. 

an early gallbladder mucocele was identi-
fied during Libby’s workup. The mucocele will 
be further assessed during future rechecks, 
with therapy instituted as indicated. in a recent 
study, mucocele formation was 29 times more 
likely in dogs with hyperadrenocorticism 
than in dogs without hyperadrenocorticism.1 
although Libby did not present with clinical 
signs or have laboratory abnormalities consis-
tent with a gallbladder mucocele, a mucocele 
should be considered in any dog with hyperad-
renocorticism that presents with acute illness 

and evidence of hepatobiliary disease.
i prescribed compounded trilostane for 

Libby in an extralabel fashion because of her 
small size and because i prefer to start patients 
with hyperadrenocorticism at the low end of 
the labeled VeTorYL capsules dose range. 
specific patients may require trilostane in 
strengths or forms not offered by VeTorYL 
capsules. if compounding cannot be avoided, 
trilostane can only be legally compounded 
using the contents of fda-approved VeTorYL 
capsules as the starting material.2

in a recent study, all batches of capsules 
compounded from VeTorYL capsules (com-
pounded controls) conformed to the accep-
tance criteria for trilostane content (90% to 
105% of label claim), whereas 38% of the 
batches of compounded capsules purchased 
from compounding pharmacies failed to meet 
the acceptance criteria for content.3 The mean 
percent dissolution for compounded capsules 
purchased from compounding pharmacies 
was also lower and impurity profiles were sig-
nificantly higher when compared with cap-
sules compounded from VeTorYL capsules. 
This highlights the need to ensure that the 
compounding pharmacy you use is techni-
cally proficient and formulates compounded 
trilostane capsules from VeTorYL capsules. 

Keep in mind that when the granules are 
removed from VeTorYL capsules to create a 
compounded trilostane drug, the drug can no 
longer be called VeTorYL capsules. also, the 
safety, effectiveness, and stability of the com-

pounded drug become the responsibility of 
the prescribing veterinarian, and are not the 
responsibility of dechra Veterinary Products or 
the compounding pharmacy.4,5

in addition, Libby’s case highlights the 
need to ensure that owners understand how 
to administer trilostane. The follow-up acTh 
stimulation testing that is performed as part 
of patient monitoring during treatment with  
VeTorYL capsules should occur four to six hours 
after administration, which makes administering 
the drug once a day in the morning ideal.
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This case was solicited from the prescribing veter-
inarian and may represent an atypical case study. 
similar results may not be obtained in every case.

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh 
and adh) in dogs. Trilostane, the active ingredient, blocks hormone production in the 
adrenal cortex by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals 
have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur, 
and may result in death.
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Patient history and initial 
diagnostic workup
Boca was presented to Parkview Veterinary 
hospital for evaluation of polyuria, polydipsia, 
skin lesions, and signs of gastrointestinal dis-
comfort. Boca had a previous history of inter-
mittent gastrointestinal signs including stool 
that would vary from soft to liquid, inappropri-
ate fecal elimination in the house, and vomit-
ing. These signs had previously improved after 
her diet was changed to a food containing 
hydrolyzed protein.

Physical examination revealed pain upon 
abdominal palpation, borborygmi, and calci-
nosis cutis on the dorsal head and neck.

a serum chemistry profile showed elevated 
alkaline phosphatase (aLP), alanine transaminase 
(aLT), and gamma glutamyl transferase (GGT) 
activities. Boca’s urine specific gravity was 1.014. 

an abdominal ultrasonographic examination 
revealed a biliary mucocele and hepatomegaly. 
Bocca was subsequently referred to a veterinary 
surgeon, and her gallbladder was removed. 

adrenal function test results
an acTh stimulation test performed two 
weeks after the gallbladder surgery showed 
a baseline cortisol concentration of 8.1 µg/dl  
(reference range = 1.0 to 5.0 µg/dl) and a one-
hour post-acTh cortisol concentration of  
44.5 µg/dl (reference range = 8.0 to 17.0 µg/dl). 
These results were consistent with a diagnosis 
of hyperadrenocorticism. 

i discussed two medical treatment options 
with the owners—mitotane and VeTorYL® 
capsules (trilostane). i advised the owners that 
mitotane was not approved for use in dogs and 
that i had experience with using mitotane to 

treat canine hyperadrenocorticism but not with 
VeTorYL capsules. The owners elected to treat 
Boca with mitotane in an extra-label fashion. 

initial treatment
after 11 days of once daily treatment with an 
induction dose of mitotane, Boca’s baseline 
cortisol concentration was 1.0 µg/dl and her 
one-hour post-acTh cortisol concentration 
was 1.1 µg/dl. Based on these results, the induc-
tion dose of mitotane was discontinued and a 

twice-weekly maintenance dose of mitotane 
was started. a low dose of prednisone was also 
given on the mitotane treatment days.

after one month on the maintenance dose 
of mitotane with prednisone, Boca’s owners 
reported that she had diarrhea and lethargy 
on the days she received mitotane.  Boca’s 
baseline cortisol concentration was 2.8 µg/dl 
and her one-hour post-acTh cortisol concen-
tration was 5.2 µg/dl. her aLP, aLT, and GGT 
activities were still elevated. Boca’s diarrhea 

Case file: Boca 
8-year-old spayed female shih Tzu weighing 14 lb (6.4 kg)

Cynthia nichols, dVm

dr. nichols is a veterinary 
practitioner at Parkview 
Veterinary hospital in 
monterey, calif. 

Boca, after treatment with VeTorYL® capsules (trilostane) and awaiting re-examination.
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was managed with supportive care and the 
prednisone and mitotane were continued at 
the same dosages.

after one year of treatment with mitotane 
and prednisone, Boca presented for evaluation 
of vomiting and diarrhea with tenesmus. her 
aLP, aLT, and GGT activities were still elevated. 
an acTh stimulation test showed a baseline cor-
tisol concentration of 6.8 µg/dl and a one-hour 
post-acTh cortisol concentration of 24.5 µg/dl.

Because Boca would again need to receive 
mitotane at an induction dose and she had 
not tolerated mitotane well to date, i recom-
mended discontinuing treatment with mitotane 
and prednisone and starting treatment with  
VeTorYL® capsules (trilostane) one month later. 

treatment with  
Vetoryl Capsules
The owners took time to consider their 
options, and Boca did not receive mitotane or 
prednisone for more than three months. The 
owners reported that Boca’s water consump-
tion seemed normal, but that her clinical signs 
of gastrointestinal discomfort recurred, and 
her calcinosis cutis began to recur as well. The 
return of her clinical signs and the previously 
elevated post-acTh cortisol concentration 
provided evidence that Boca still had enough 
functioning adrenal tissue to warrant the use 
of VeTorYL capsules.

Boca was treated with VeTorYL capsules 
at 10 mg once daily in the morning with a meal. 
This commercially available capsule size pro-
vided the dose closest to the low end of the 
labeled dosage range of 1 to 3 mg/lb (2.2 to  
6.7 mg/kg). after nine days of VeTorYL capsules 
treatment, an acTh stimulation test revealed a 
baseline cortisol concentration of 9.1 µg/dl and 
a one-hour post-acTh cortisol concentration 
of 14.2 µg/dl. The owners reported that Boca 
was doing well and experienced no diarrhea or 
lethargy while receiving VeTorYL capsules. her 
calcinosis cutis was resolving steadily. Boca was 

continued on the same dose of VeTorYL cap-
sules; the dose was not increased because she 
was doing well clinically and because of her 
history of sensitivity to mitotane.  Boca’s own-
ers were advised to schedule a 30-day post- 
treatment recheck examination, and Boca’s 
re-examination is pending (photo, page 16).

dr. nichols’ perspective
Boca may have been exhibiting some atypi-
cal gastrointestinal signs of hyperadrenocor-
ticism,1-3 along with the more typical clinical 
signs such as polyuria, polydipsia, and calci-
nosis cutis. she also had a biliary mucocele, 
which may be more likely to occur in dogs 
with hyperadrenocorticism.4 

Because Boca would have required rein-
duction with mitotane and had not tolerated 
mitotane treatment well, i tried VeTorYL cap-

sules for the first time. it can be intimidating in a 
complex case such as Boca’s to try a new drug 
and treatment protocol for the first time. i have 
been pleased with the simplicity of this proto-
col to treat canine hyperadrenocorticism. 
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This case was solicited from the prescribing veter-
inarian and may represent an atypical case study. 
similar results may not be obtained in every case.

it can be intimidating in a complex case  
such as boca’s to try a new drug and treatment 
protocol for the first time.

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh 
and adh) in dogs. Trilostane, the active ingredient, blocks hormone production in the 
adrenal cortex by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals 
have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur, 
and may result in death.
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Patient history and  
initial diagnostic workup
howie was presented to his primary care vet-
erinarian with a six-month history of increased 
appetite, polyuria, and polydipsia and a 
two-week history of reduced activity level. a 
serum chemistry profile identified elevations 
in alanine aminotransferase and alkaline phos-
phatase activities and elevated triglyceride con-
centrations. a complete blood count identified 
an elevated hematocrit, thrombocytopenia, 
mature neutrophilia, and eosinophilia. a urinal-
ysis was not performed. 

Low-dose dexamethasone suppression test 
results revealed a resting cortisol concentration 
of 9.5 µg/dl (reference range = 1 to 5 µg/dl), with 
four- and eight-hour post-dexamethasone cor-
tisol concentrations of 0.9 µg/dl and 0.9 µg/dl,  
respectively (reference range < 1.4 µg/dl). 
The results of an adrenocorticotropic hormone 
(acTh) stimulation test revealed a resting cortisol 
concentration of 8.6 µg/dl and a one-hour post-
acTh cortisol concentration of 21.3 µg/dl (refer-
ence range = 8 to 17 µg/dl). 

The abnormal acTh stimulation test result, 
in combination with howie’s clinical signs and 
biochemical derangements, was consistent 
with a diagnosis of hyperadrenocorticism. 
howie was referred to midWest Veterinary 
specialty hospital to be further evaluated. 

referral evaluation
Physical examination identified a generally 
dull hair coat with patchy dorsal truncal hypo-
trichosis, hepatomegaly, and obesity. To con-
firm the laboratory findings documented on 

in-house analyzers by the primary care team, 
a serum chemistry profile was repeated and 
identified an alkaline phosphatase activity of 
10,387 u/L (reference range = 10 to 150 u/L) 
and an alanine aminotransferase activity of 
127 u/L (reference range = 5 to 107 u/L). a 
complete blood count identified a mature 
neutrophilia; the hematocrit and eosinophil 
and platelet counts were within reference 
ranges (the previous abnormalities identified 
in these three parameters may have been 
spurious results). The triglyceride concen-
tration was not measured. a urinalysis iden-
tified a urine specific gravity of 1.033 with  
4+ proteinuria and an inactive urine sediment. 

abdominal ultrasonography identified a dif-
fusely hyperechoic liver with markedly rounded 
margins, and both adrenal glands measured 
approximately 0.60 cm at their widest diame-
ter (normal range < 0.74 cm). an endogenous 
acTh concentration was 16.4 pmol/L (refer-
ence range = 6.7 to 25.0 pmol/L). 

howie’s physical examination findings and 
diagnostic test results were consistent with pitu-
itary-dependent hyperadrenocorticism (Pdh). 
medical therapy options were discussed with 
the family, who elected treatment with VeTorYL® 
capsules (trilostane).

treatment and follow-up
Treatment with VeTorYL capsules was begun 
at a dose of 3.6 mg/kg given orally once daily in 
the morning with food. The family was advised 
to keep a daily journal to document howie’s 
frequency of panting and urination, water con-
sumption, appetite voracity, and activity level. 
They were also asked to document any epi-
sodes of vomiting or diarrhea and to call with 
any questions or concerns. 

day 14 re-evaluation
at the two-week recheck visit, the family 
reported that howie had new hair growth 
and exhibited normal activity but had a per-
sistence of polyuria, polydipsia, and poly - 

p hagia. howie’s physical examination findings 
were unchanged from the initial presentation. 

a post-acTh stimulation cortisol concen-
tration measured four hours after adminis-
tration of the VeTorYL capsules dose was 
7.0 µg/dl. Based on these results and the per-
sistence of howie’s clinical signs, the VeTorYL 
capsules dosage was increased to 4.0 mg/kg, 
given orally once daily in the morning with 
food. howie was scheduled for a recheck 
examination in two weeks. 

day 30 re-evaluation
at the 30-day post-treatment recheck, the own-
ers reported that howie had a normal energy 
level with continued hair regrowth and resolu-
tion of polyphagia, and decreasing polyuria and 
polydipsia. Physical examination identified mild 
weight loss (0.2 kg) and mild improvement of his 
dorsal truncal hypotrichosis; hepatomegaly and 
a dull haircoat were still present. 

a post-acTh stimulation cortisol concen-
tration measured four hours after administra-
tion of VeTorYL capsules was 4.6 µg/dl; serum 
electrolytes and a follow-up cBc and urinalysis 
were not evaluated because of family financial 
constraints. Based on these results and the 
dog’s continued improvement in or resolution 
of clinical signs, the VeTorYL capsules dose 
was not changed.  howie was scheduled for a 
recheck examination in one month. 

Case file: hoWie 
8-year-old neutered male english field spaniel weighing 72.5 lb (32.9 kg)

Physical examination 
identified a dull hair 
coat with patchy dorsal 
truncal hypotrichosis, 
hepatomegaly,  
and obesity.

Christopher g. byers, dVm, 
daCVeCC, daCVim

dr. Byers is the faculty 
criticalist/internist at midWest 
Veterinary specialty hospital in 
omaha, neb., and is an adjunct 
associate professor in the 
department of clinical sciences 
at Kansas state university’s 
college of Veterinary medicine. 
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day 60 re-evaluation
at the 60-day post-treatment recheck, the 
family reported that howie continued to 
show signs of clinical improvement, including 
resolution of previous weight gain (current 
weight  69.4 lb [31.5 kg]) and resolving poly-
uria and polydipsia. furthermore, his hair coat 
was markedly improved in fullness and luster. 
howie’s activity was reported to be reduced 
secondary to osteoarthritis diagnosed by his 
primary veterinary care team. 

a post-acTh stimulation cortisol concen-
tration measured four hours after the VeTorYL® 
capsules (trilostane) dose was 1.4 µg/dl, and 
serum electrolyte concentrations were not 
measured because of financial constraints. The 
VeTorYL capsules label states that if the acTh 
stimulation test is < 1.45 µg/dl and/or if elec-
trolyte imbalances characteristic of hypoadre-
nocorticism (hyperkalemia and hyponatremia) 
are found, VeTorYL capsules should be tem-
porarily discontinued until recurrence of clinical 
signs consistent with hyperadrenocorticism and 
test results return to normal (1.45 to 9.1 µg/dl). 
VeTorYL capsules may then be reintroduced 
at a lower dose. however, based on my clinical 
experience with VeTorYL capsules treatment 
and assessment of howie’s clinical status, the 
VeTorYL capsules dosage was unchanged, and 
a recheck examination was scheduled. 

 
howie’s long-term response
at howie’s next recheck visit (120 days post- 
treatment), the family reported the dog had 
a well-controlled appetite, was not exhibiting 
polyuria or polydipsia, and his excessive panting 
had resolved. howie’s activity level was report-
edly much improved, and multimodal analgesia 
had been prescribed by his primary veterinary 
care team for osteoarthritis. no clinically rele-
vant physical examination changes were noted. 
a post-acTh stimulation cortisol concentration 
measured four hours after administration of 
VeTorYL capsules was 0.8 µg/dl. serum electro-
lyte concentrations were not measured because 

the owners did not authorize this testing. 
Based on these results and the continued 

improvement or resolution of howie’s clin-
ical signs, the VeTorYL capsules dose was 
reduced to 3.8 mg/kg given orally once daily in 
the morning with food, and howie was sched-
uled for a recheck examination in 30 days. The 
VeTorYL capsules label states that patients 
should be evaluated 10 to 14 days after every 
dose alteration; however, that scheduling was 
not feasible for howie’s owners. 

at the 150-day post-treatment recheck, 
the family reported continued improvement 
in howie’s hair coat quality and body weight, 
but expressed concerns that he was again 
exhibiting increased appetite, panting, thirst, 
and urination. his physical examination was 
unchanged from the previous examination. 
a post-acTh stimulation cortisol concentra-
tion measured four hours after the VeTorYL 
capsules dose was 1.5 µg/dl, indicating ade-
quate inhibition of glucocorticoid production. 
however given the reported clinical signs, the 
VeTorYL capsules dosage was modified to 
2.0 mg/kg administered every 12 hours, and a 
recheck examination was scheduled. 

howie was re-evaluated two weeks after 
the VeTorYL dosage modification. The own-
ers reported marked improvement in the 
dog’s excessive panting, polyuria, polydipsia, 
and polyphagia. howie’s activity level was 

unchanged, indicating he was comfortable 
with his current analgesia regimen. a post-acTh 
stimulation cortisol concentration measured 
four hours after the VeTorYL capsules dose was 
4.4 µg/dl, indicating adequate inhibition of glu-
cocorticoid production. The VeTorYL capsules 
dose was unchanged, and a one-month recheck 
examination was scheduled.

dr. byers’ perspective
initially howie’s endogenous acTh (eacTh) 
concentration was measured in an attempt 
to localize his disease (Pdh vs. a primary adre-
nal tumor). Low eacTh concentrations are 
expected in patients with primary functional 
adrenal tumors because of negative feedback 
inhibition.  a normal or elevated eacTh con-
centration in a patient exhibiting clinical signs 
and screening test results indicative of hyper-
adrenocorticism is most consistent with Pdh.

appropriate monitoring of post-acTh 
stimulation cortisol concentrations, serum 
electrolyte concentrations, and clinical signs 
is important in the management of patients 
with Pdh and receiving therapy with VeTorYL  
capsules, as dosage modifications may be 
needed based on these findings.

This case was solicited from the prescribing veter-
inarian and may represent an atypical case study. 
similar results may not be obtained in every case.

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh 
and adh) in dogs. Trilostane, the active ingredient, blocks hormone production in the 
adrenal cortex by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals 
have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur, 
and may result in death.
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history and diagnostic workup
callie was presented to her primary care veteri-
narian with a three-month history of polyphagia, 
potbelly, mild hair coat changes, and excessive 
panting. she had a one-year history of urinary 
tract infections and urinary incontinence, which 
were managed medically with antibiotics and 
phenylpropanolamine, respectively. 

a serum chemistry profile showed an alka-
line phosphatase activity of 536 u/L (reference 
range = 12 to 127 u/L) and the results of a com-
plete blood count revealed no abnormalities.

adrenal function test results
results of a low-dose dexamethasone sup-
pression (Ldds) test showed a baseline cor-
tisol concentration of 12.3 µg/dl (reference  
range = 1.0 to 6.0 µg/dl), four-hour post-dexa-
methasone cortisol concentration of 11.5 µg/dl  
(reference range < 1.5 µg/dl), and an eight-hour 
post-dexamethasone cortisol concentration 
of 8.9 µg/dl (reference range < 1.5 µg/dl), and 
were consistent with a diagnosis of hyper-
adrenocorticism. callie was referred to cum-
ming’s school of Veterinary medicine at Tufts 
university for further testing to differentiate 
adrenal-dependent from pituitary- dependent 
hyperadrenocorticism (Pdh).  

referral evaluation and diagnosis
The owners presented callie for her referral 
evaluation six months later. Physical exam-
ination revealed a thin truncal hair coat and 
abdominal distention. callie’s systolic blood 
pressure measurement was 190 mmhg (nor-
mal = 140 to 160 mmhg), but callie was a very 
nervous patient. a urinalysis showed a specific 
gravity of 1.028, proteinuria (100 mg/dl), and 
no bacterial growth on culture. a urine pro-
tein:creatinine ratio was 0.5. 

abdominal ultrasonography showed a 

mildly enlarged liver with coarse echogenicity, 
prominent adrenal poles bilaterally, gallblad-
der changes suggestive of an early mucocele, 
and mild bilateral renal mineralization.  These 
findings were consistent with a diagnosis of 
Pdh. surgical and medical treatment options 
were discussed with the owner who opted 
for medical management with VeTorYL  
capsules® (trilostane). 

treatment and follow-up
Before starting treatment for Pdh, callie rup-
tured her right cranial cruciate ligament after 
jumping off furniture. she was intermittently 
lame, and surgery was to be scheduled after 
stabilization of her cushing’s disease.

Treatment for Pdh was started with the 
smallest commercially available size of VeTorYL  
capsules, which at that time was 30 mg   
(6 mg/kg), given once daily in the morning with 
food. The owner was instructed to monitor  
callie’s water consumption, urination, appetite, 
and activity level and to watch for vomiting and 
diarrhea. The potential for progressive devel-
opment of a gallbladder mucocele was also 
discussed with the owner, and medical manage-
ment with ursodeoxycholic acid was initiated. 

initial follow-up visits
at the two-week recheck, callie was acting nor-
mally with no change in the initial complaints 
apart from an unstable right stifle. an acTh stim-
ulation test performed four hours after VeTorYL 
capsules administration showed pre- and post-
acTh cortisol concentrations of 3.6 µg/dl and 
3.0 µg/dl, respectively, indicating good control of 
cortisol production. The VeTorYL capsules dose 
was not changed and a 30-day post-treatment 
recheck was scheduled.

at the subsequent examination, the 
owner reported that callie was tolerating 
VeTorYL capsules well but continued to 
exhibit panting and polyphagia. Physical 
examination findings were unchanged. cal-
lie’s blood pressure remained elevated and 
was subsequently managed with an angio-
tensin-converting enzyme inhibitor. an acTh  

stimulation test revealed pre- and post- 
acTh cortisol concentrations of 7.2 µg/dl and 
6.4 µg/dl, respectively. Because of the lim-
ited commercially available capsule sizes, the 
VeTorYL capsules dosage was changed to  
30 mg given twice daily with food. The cur-
rent VeTorYL label recommendation for twice 
daily dosing is to increase the total daily dose 
by one-third to one-half and divide the total 
amount into two doses given 12 hours apart. 

although the VeTorYL capsules label 
states that patients should be evaluated 10 to  
14 days after every dose alteration, that sched-
uling was not feasible for callie’s owners, and 
callie was evaluated three weeks after the 
dose increase. The owners reported that cal-
lie was doing well, her appetite had returned 
to normal, and she was not panting exces-
sively. her physical examination findings were 
unchanged from previous visits. callie’s acTh 
stimulation test results showed pre- and post-
acTh cortisol concentrations of 7.4 µg/dl and 
7.5 µg/dl, respectively, and her electrolyte 
concentrations were within reference ranges. 
a urinalysis showed a specific gravity of 1.029 
and an inactive sediment. a re-examination 
was scheduled for 30 days later.

Callie’s long-term  
response and follow-up
at the next re-examination (90 days after start-
ing VeTorYL capsules treatment), the owner 
reported that callie was doing well, no lon-
ger had signs of hyperadrenocorticism, and 
no longer required phenylpropanolamine to 
control incontinence. Physical examination 
revealed that callie had a fuller coat.  an acTh 
stimulation test showed that the pre- and post-
acTh cortisol concentrations were 5.8 µg/dl 
and 5.6 µg/dl, respectively, and her electrolyte 
concentrations were within reference ranges.  
a urinalysis showed a specific gravity of 1.026,  
30 mg/dl protein, and an inactive sediment. 
callie continued to receive 30-mg VeTorYL 
capsules given twice daily with food. Later that 
month callie underwent surgery to repair her 
right cranial cruciate ligament.

Case file: caLLie 
8-year-old spayed female Yorkshire terrier weighing 11 lb (5 kg)

orla mahony,  
mVb, daCVim, deCVim

dr. mahony is a clinical assistant 
professor at Tufts cummings 
school of Veterinary medicine. 
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Six months post-treatment. at the next 
re-examination (six months after starting  
VeTorYL® capsules [trilostane] treatment), 
physical examination showed a good hair coat, 
residual abdominal distention, and a stable right 
stifle. a serum chemistry profile showed an ele-
vated alkaline phosphatase activity (406 u/L)  
and an elevated triglyceride concentration  
(547 mg/dl; reference range = 30 to 338 mg/dl). 
electrolyte concentrations were normal. acTh 
stimulation test results showed a pre- and post-
acTh cortisol concentration of 5.2 µg/dl and 
4.8 µg/dl, respectively. 

Nine to eleven months post-treatment. 
nine months after starting VeTorYL capsules, 
callie became polyphagic again. callie’s physical 
examination findings were unchanged from her 
prior visit, and the owners declined serum elec-
trolyte measurements. an acTh stimulation test 
showed pre- and post-acTh cortisol concen-
trations of 7.4 µg/dl and 8.2 µg/dl, respectively. 
callie’s dose was increased to 40 mg (10-mg 
VeTorYL capsules had become commercially 
available) given twice daily with food. 

results of acTh stimulation tests in the fol-
lowing two months showed post-acTh corti-
sol concentrations between 1.45 and 5 µg/dl.  
Physical examination findings were unremark-
able, and clinical signs of cushing’s disease had 
resolved. callie continued to receive VeTorYL 
capsules at 40 mg twice daily. 

One to four years post-treatment. eigh-
teen months after the diagnosis of hyper-
adrenocorticism (12 months after starting 
treatment for Pdh), callie was presented to 
Tufts university for evaluation of acute onset of 
vomiting. abnormalities identified on a serum 
chemistry profile were increased alkaline phos-
phatase (933 u/L) and alanine  aminotransferase  
(503 u/L; reference range = 14 to 86 u/L) activ-
ities, and increased total bilirubin (1.1 mg/dl; 
reference range = 0.1 to 0.3 mg/dl), triglyceride 
(2,275 mg/dl), and cholesterol (431 mg/dl; refer-
ence range = 82 to 355 mg/dl) concentrations. 
abnormalities identified on a complete blood 
count were a neutrophilic leukocytosis and 
lymphopenia. callie’s pre- and post-acTh cor-
tisol concentrations were 3 µg/dl and 3.6 µg/dl, 
respectively. abdominal ultrasonographic exam-
ination revealed a rounded gallbladder with 
moderate amounts of echogenic inspissated 

bile. The gallbladder wall was hyperechoic and 
prominent. The diagnosis was progressive gall-
bladder mucocele formation without rupture. 

a cholecystectomy was performed and 
liver biopsies were obtained. hepatic histo-
logic examination showed cholestasis consis-
tent with a gallbladder mucocele, and aerobic 
and anaerobic bacterial cultures of bile and 
liver revealed no growth. 

callie recovered well from surgery, and 
VeTorYL capsules (40 mg/kg given twice 
daily with food), ursodeoxycholic acid, and the 
angiotensin-converting enzyme inhibitor were 
continued 36 hours later. her diet was changed 
to a low-fat dog food to help control hyperlip-
idemia, which persisted postoperatively. 

results of acTh stimulation tests in the fol-
lowing three months showed post-acTh cortisol 
concentrations between 1.45 and 5 µg/dl.  Physi-
cal examination findings were unremarkable, and 
clinical signs of cushing’s disease had resolved. 
her triglyceride concentrations fluctuated subse-
quently from normal to moderately elevated.

callie continued to receive VeTorYL cap-
sules at 40 mg twice daily for three more years 
and was presented to her primary care veteri-
narian for re-examinations. 

dr. mahony’s perspective
callie’s case highlights the increased risk of a 
gallbladder mucocele in dogs with hyperadre-
nocorticism. one study showed that gallbladder 
mucocele formation was 29 times more likely in 
dogs with hyperadrenocorticism than in dogs 
without hyperadrenocorticism.1 ideally, callie 
would have had serial abdominal ultrasono-
graphic examinations to monitor her gallblad-
der changes, which were mild at the time of 
diagnosis of hyperadrenocorticism but which 
progressed despite good control of hyperadre-
nocorticism with VeTorYL capsules and the use 
of ursodeoxycholic acid. Progressive mucocele 
development can result in gallbladder rupture, 
bile peritonitis, and death. 

This case also illustrates that although an 
Ldds test has high sensitivity for the diagnosis 
of hyperadrenocorticism, it may not differen-
tiate between Pdh and a functional adrenal 
tumor. sixty percent of dogs with Pdh have 
suppression of the four-hour cortisol con-
centration below 1.5 µg/dl or exhibit cortisol 
suppression of less than 50% of the baseline cor-
tisol concentration at four or eight hours after  

low-dose dexamethasone administration.2

dogs with hyperadrenocorticism are prone 
to urinary tract infections and incontinence. 
callie had no clinical signs of urinary tract 
infections and did not require phenylpropa-
nolamine to manage incontinence while being 
treated with VeTorYL capsules. 

callie required a moderately high dose of 
VeTorYL capsules to control her clinical signs 
of hyperadrenocorticism. in many dogs, clinical 
signs of the disease are well controlled on doses 
of 2.2 mg/kg once daily, and the current recom-
mendation is to start at the low end of the dose 
range and slowly increase the dose if necessary 
while carefully monitoring the patient’s clinical 
signs and serum electrolyte concentrations for 
signs of hypoadrenocorticism or adverse reac-
tions. The multiple capsule sizes available today 
permit flexible dosing. 

references
1.  mesich mLL, mayhew Pd, Paek m, et al. Gallbladder 

mucoceles and their association with endocrinopathies in 
dogs: a retrospective case-control study. J Small Anim Pract 
2009;50(12);630-635.

2.  feldman ec, nelson rW, feldman ms. use of low- and 
high-dose dexamethasone tests for distinguishing pituitary-
dependent from adrenal tumor hyperadrenocorticism in 
dogs. J Am Vet Med Assoc 1996;209(4):772-775.

This case was solicited from the prescribing veter-
inarian and may represent an atypical case study. 
similar results may not be obtained in every case.

VeTorYL® capsules (trilostane) are the only 
fda-approved drug indicated for the treatment 
of pituitary-dependent and adrenal-depen-
dent hyperadrenocorticism (Pdh and adh) in 
dogs. Trilostane, the active ingredient, blocks 
hormone production in the adrenal cortex by 
competitive enzyme inhibition and is clinically 
effective in treating dogs with Pdh and adh; 
however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contrain-
dicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with 
primary hepatic disease or renal insufficiency.

•  do not use in pregnant dogs. studies con-
ducted with trilostane in laboratory animals 
have shown teratogenic effects and early 
pregnancy loss.

•  The most common adverse reactions 
reported are poor/reduced appetite, vomit-
ing, lethargy/dullness, and weakness.

•  occasionally, more serious reactions, 
including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis 
or adrenal necrosis/rupture may occur, and 
may result in death.
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in our practice, we find that some patients 
with hyperadrenocorticism experience recur-
ring skin infections, but show none of the 
classic physical findings usually associated 
with cushing’s syndrome. instead, the only vis-
ible manifestation of cushing’s disease is their 
recurring skin infections (Figure 1). 

remember pyoderma causes
superficial staphylococcal skin infections or 
superficial pyodermas are common in dogs 
and have many different underlying causes. 
however, these underlying causes can be 
separated into two major categories: allergy 
and endocrinopathy. The patient’s age can 
be a diagnostic clue since many allergic dogs 
will initially be presented at a younger age, 
whereas dogs with an endocrinopathy, such 
as hyperadrenocorticism or hypothyroidism, 
will be middle-aged or older when their infec-
tions develop.

for patients that were confirmed to have 
and were treated for superficial pyoderma 
that resolved but then recurred, veterinarians 
should try to accomplish two goals: 1) address 
any active infection more intensively with 
topical products, and 2) identify and treat the 
underlying cause of the infection. 

address pyoderma topically
Because there has been a dramatic worldwide 
increase in the incidence of methicillin-resis-

tant Staphylococcus pseudintermedius (mrsP) 
skin infections in dogs during the past five 
years (Figure 2),1-3 it may no longer be appro-
priate or acceptable to simply repeatedly treat 
such patients with systemic antibiotics. in 
my experience, topical chlorhexidine works 
well in patients with superficial bacterial skin 
infections. i have found that one of the more 
effective topical antimicrobial formulations 
to add to my pyoderma therapy regimen is 
4% chlorhexidine combined with TrisedTa  
(TrizchLor™ 4 – dechra Veterinary Products). 
TrizchLor 4 is available in shampoo, spray-on, 
and medicated wipe formulations, and it is 
indicated for support of healthy skin in animals 
with conditions responsive to chlorhexidine. 
in my practice, addressing an active superfi-
cial pyoderma topically with TrizchLor 4 may  
help resolve the infection without the use 
of systemic antibiotics, if the patient can be 
bathed several times a week and the infected 
area is sprayed twice daily. i also use these top-
icals to help reduce the recurrence of infection 
until the underlying cause can be identified 
and controlled.

identify the underlying cause  
of recurring pyoderma
The most common reason dogs develop 
recurring pyoderma is allergic disease, such 
as atopic dermatitis, parasite hypersensitivity, 
and adverse reactions to food. most allergic 
patients exhibit pruritus or skin erythema 
even after the infection has resolved. examine 
patients carefully after the infection is cleared 
for erythema of the interdigital, axillary, ingui-
nal, or pinnal regions, which could suggest a 
primary allergic disease. if erythema or pruri-
tus is not observed, then screening the patient 

for underlying endocrine diseases (hyperadre-
nocorticism or hypothyroidism) is indicated. 

screen for hyperadrenocorticism
a complete blood count, serum chemistry pro-
file, and urinalysis provide important baseline 
data. abnormalities in patients with hyperadre-
nocorticism may include neutrophilia, lymph-
openia, eosinopenia, monocytosis, elevated 
serum alkaline phosphatase activity, hypergly-

doGs WiTh recurrinG PYoderma 

thomas lewis, dVm, daCVd

dr. Lewis’ principal interests 
include investigating the role of 
allergies and their effect on the 
skin. dr. Lewis is the founder of 
dermatology for animals, with 
clinics in multiple states. 

Figure 1. a dog with pituitary-dependent 
hyperadrenocorticism and secondary 
mucocutaneous pyoderma.

Figure 2. dorsal trunk of a bulldog with a large 
plaque of calcinosis cutis and draining furuncles 
caused by methicillin-resistant Staphylococcus 
pseudintermedius superficial and deep skin infection 
due to pituitary-dependent hyperadrenocorticism.

While hyperadrenocorticism would probably be the number one 
differential diagnosis in dogs with classic clinical signs—pot belly, 

bilateral symmetric alopecia, polyuria, and polydipsia—this diagnosis 
may be overlooked in patients with more subtle clinical signs. cushing’s 
syndrome can be challenging to identify because of its variable 
clinical manifestations in our canine patients. one of the trickier clinical 
presentations for veterinarians to keep in mind is recurring pyoderma. 
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cemia, and dilute urine (specific gravity < 1.020). 
Patients with early hyperadrenocorticism may 
exhibit few or none of these abnormalities. 

after obtaining blood test results, the urine 
cortisol:creatinine ratio (uccr) is an inexpensive 
and relatively easy screening test for hyper-
adrenocorticism. ask the owner to collect a 
sample of the dog’s first urine of the morning 
at home, in a nonstressful environment, and 
at least two or three days after the last clinic 
visit to avoid a false-positive uccr result. This 
test can frequently give false-positive results, 
so an elevated uccr must not be used alone 
to diagnose hyperadrenocorticism. a positive 
result does indicate that more testing is war-
ranted. conversely, a normal uccr result rules 
out hyperadrenocorticism, and another cause 
of the dog’s clinical signs should be pursued. 

Confirm hyperadrenocorticism
if the uccr results are abnormal and allergic 
skin disease has been ruled out, either a low-
dose dexamethasone suppression (Ldds) test 
or an adrenocorticotropic hormone (acTh) 
stimulation test should be done to help con-
firm a diagnosis of hyperadrenocorticism. (see 
the previous Canine Cushing’s Case Files on 
pages 6 to 21.) in our dermatology patients, we 
find the Ldds test has higher sensitivity (fewer 
false-negative results) than the acTh stimu-
lation test; thus, it is our preferred next test. 
however, if a patient has serious concurrent 
metabolic abnormalities, such as diabetes mel-
litus or kidney failure, or has received long-term 
glucocorticoid therapy, the Ldds test may give 
false-positive results, in which case an acTh 
stimulation test would be preferable. abdomi-
nal ultrasonography can also be a useful diag-
nostic tool in dogs with hyperadrenocorticism. 

treat hyperadrenocorticism
if a dog is confirmed to have pituitary- or  
adrenal-dependent hyperadrenocorticism, we 
initiate treatment with VeTorYL® capsules (trilo- 
stane) at the low end of the labeled dose range 
(2.2 mg/kg/day, given with food). after 10 to 14 
days of therapy, we perform an acTh stimulation 
test four to six hours after the VeTorYL capsules 
are administered. We also perform a thorough 
physical examination and a serum chemistry 
profile with electrolyte measurements, and we 
consult with the owner to assess any clinical 
changes. The acTh stimulation test results and 

electrolyte concentrations are assessed for signs 
of hypocortisolemia (cortisol concentration  
< 1.45 µg/dl). if none are seen, we continue the 
original VeTorYL capsules dose prescribed. 

Thirty days after beginning VeTorYL  
capsules therapy, we perform another acTh 
stimulation test and evaluate the results for 
hypocortisolemia and hypercortisolemia (cor-
tisol concentration > 9.1 µg/dl). if needed, we 
increase or decrease the VeTorYL capsules dos-
age. if the dose is changed, we repeat an acTh 
stimulation test in 10 to 14 days. if the dose is not 
changed, we repeat the acTh stimulation test 

90 days after the first day of VeTorYL capsules 
therapy and then every three months thereafter. 

When dogs receive long-term VeTorYL 
capsules therapy, veterinarians should pay 
close attention to abnormalities in electrolyte 
concentrations or other blood test results and 
any reports from owners regarding a dog’s 
poor appetite, lethargy, vomiting, diarrhea, 
weakness, or anorexia. 

dr. lewis’ perspective 
recurring pyoderma is one of the more common 
dermatologic conditions veterinarians encounter. 
in this age of ever-increasing antibiotic resistance, 
it is imperative for veterinarians to identify and 
treat the underlying cause of recurring skin infec-
tions (Figure 3) and to consider topical antimicro-
bial products to help resolve active superficial 
skin infections so that the use of systemic antibi-
otics can be minimized. Because hyperadreno-
corticism is one of the known causes of recurring 
pyoderma, veterinarians should be familiar with 
this disease and its treatment. 
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The cases described in this article were solicited 
from the prescribing veterinarian and may repre-
sent atypical case studies. similar results may not be 
obtained in every case.

Figure 3. The same patient as in Figure 2 after 
11 months of treatment with VeTorYL® capsules 
(trilostane) and TrizchLor™ 4 shampoo. one month 
of systemic antibiotic treatment was required initially. 
The dog has some permanent hair loss from follicle 
destruction caused by the initial mrsP skin infection.

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh 
and adh) in dogs. Trilostane, the active ingredient, blocks hormone production in the 
adrenal cortex by competitive enzyme inhibition and is clinically effective in treating 
dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals 
have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 
lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic 
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur, and 
may result in death.
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5 quesTions VeTerinarians asK The dechra 
VeTerinarY ProducTs TechnicaL serVices Team

diagnosing canine hyperadrenocorticism can be fairly straightforward, based on history 
and clinical signs, along with the results of diagnostic tests that are readily available to 

practitioners. once a diagnosis of pituitary- or adrenal-dependent hyperadrenocorticism is 
made, VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for medi-
cal treatment of either condition. VeTorYL capsules are backed by a company with a vet-
erinary technical services team ready to answer your questions.

in this case file, the dechra Veterinary Products Technical services Team answers five ques-
tions they are frequently asked about canine hyperadrenocorticism and VeTorYL capsules. 
When you identify canine cushing’s cases and you have questions about this treatment, con-
tact the team who wants to help you successfully manage your patients.

Q: What sizes of Vetoryl® 
Capsules (trilostane) are 

available, and is an exact dose 
required when starting treatment 
for canine hyperadrenocorticism? 

a: VeTorYL capsules are available in 10, 
30, 60, and 120 mg sizes. The starting 

dose for the treatment of hyperadrenocorti-
cism in dogs is 1.0 to 3.0 mg/lb (2.2 to 6.7 mg/
kg) once a day, based on body weight and 
capsule size. VeTorYL capsules should always 

be administered with food to ensure maximum serum levels and, thus, efficacy. dechra 
Veterinary Products recommends using the lowest effective dose consistent with individ-
ual response; round the dose down if the calculated amount is between available capsule 
sizes and assess the patient’s response to that dose in 10 to 14 days.  

Q: What is the recommended 
monitoring protocol, and  

what information should be  
obtained from the owner at each 
recheck appointment? 

a: Ten to 14 days after starting VeTorYL® 
capsules (trilostane), re-examine the dog 

and perform an adrenocorticotropic hormone 
(acTh) stimulation test four to six hours after 
VeTorYL capsules have been administered with 
food. re-examine the dog at 30 days and 90 days 
after beginning VeTorYL capsules, and every three 
months thereafter. at a minimum, this monitoring 
should include a thorough history and physical 
examination, acTh stimulation test (conducted four 
to six hours after VeTorYL capsules administration, 
with food), and serum biochemical tests (with 
particular attention paid to electrolytes and renal 
and hepatic function). Before each acTh stimulation 
test is performed, be sure to confirm that the owner 
gave the VeTorYL capsules that morning, and that 
the drug was given with a small amount of food. 

We cannot overemphasize the importance of 
talking with the owner at each recheck appointment 
about how the dog is doing at home. specifically, ask: 

•   are the clinical signs of hyperadrenocorticism 
well controlled in your dog? 

•   does your dog exhibit any new signs or con-
ditions of concern to you? 

This information is critical when interpreting the 
results of the acTh stimulation and other biochemical 
tests. dechra Veterinary Products encourages veter-
inarians to contact the Veterinary Technical services 
Team if assistance is needed in interpreting test results.

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism 
(Pdh and adh) in dogs. Trilostane, the active ingredient, blocks hormone production 
in the adrenal cortex by competitive enzyme inhibition and is clinically effective in 
treating dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have 
demonstrated hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory 
animals have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, 
vomiting, lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemorrhagic  
diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may 
occur, and may result in death.
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dechra Veterinary Products technical 
services team: 
dana Fertig, dVm, ms — director of Technical services
andy Fox, dVm — Technical services Veterinarian
Jill stohs, dVm — Technical services Veterinarian 
Cathy Just, dVm — east coast field Veterinarian
nancy Zimmerman, dVm, dabVP — West coast  
field Veterinarian
dosha atwell, rVt — Technical services
teresa olson, CVt — Technical services

The dechra Veterinary Technical services Team can be reached 
at this toll-free phone number: 866-933-2472.

Q: are compounded 
trilostane preparations 

the same product as Vetoryl® 
Capsules (trilostane)?

a: compounded trilostane prepara-
tions are not the same as the fda- 

approved product, VeTorYL capsules. it is 
recognized that reformulation of VeTorYL  

capsules is necessary when specific patients require trilostane in dosage strengths and/or 
forms that are not commercially available. fda regulations do not permit compounding of 
animal products from bulk active ingredients. if you need a different strength or form of 
trilostane for a patient, ask that the pharmacist only compound to your specifications using 
the fda-approved contents in VeTorYL capsules as the active ingredient for your prescrip-
tion. This ensures your patient will at least receive a medication containing an active ingredi-
ent that has undergone fda scrutiny for consistency, quality and efficacy.   

in addition to the concern about the active ingredients in compounded medications, 
other variables can affect a patient’s response and outcome when using compounded medi-
cations. a recent study evaluating 96 batches of compounded trilostane products purchased 
from eight compounding pharmacies found that the average percentage label claim for each 
batch ranged from 39% to 152.6%.1 Thus, patients could be severely underdosed or over-
dosed when receiving these compounded preparations. additionally, 20% of the batches 
analyzed did not meet the dissolution criteria; thus, patients receiving these compounded 
preparations may not be able to absorb the drug from their gut because the formulation 
is not properly dissolving after ingestion.  in conclusion, the study’s authors stated, “com-
pounded trilostane products should be used with caution as they may jeopardize the man-
agement of dogs with [hyperadrenocorticism] and potentially impact patient safety.”1

Q: should dogs that have 
test results consistent 

with a diagnosis of 
hyperadrenocorticism but 
no compatible clinical signs  
be treated?

a: The decision to treat canine 
hyperadrenocorticism must 

first be based on history and physi-
cal examination findings suggestive of the disease. The results of a serum biochemistry 
panel, cBc, urinalysis, and urine protein:creatinine ratio can support but not confirm a 
diagnosis of hyperadrenocorticism. 

endocrine function tests (such as the low-dose dexamethasone suppression test 
and/or acTh stimulation tests) should be performed when a patient exhibits clinical 
signs consistent with hyperadrenocorticism. none of the tests used to evaluate cortisol 
concentrations have 100% sensitivity or specificity; to avoid false-positive test results, 
the veterinarian should have a high degree of suspicion that the patient in question may 
have hyperadrenocorticism and has no other condition that could cause a stress-related 
increase in cortisol concentration. dechra Veterinary Products does not recommend 
treating hyperadrenocorticism in patients with suggestive diagnostic test results but no 
compatible clinical signs. Likewise, patients with clinical signs suggestive of hyperadre-
nocorticism (bilateral alopecia, weight gain, pot-bellied appearance, etc.) should not be 
treated if endocrine function tests do not confirm the disease.

Q: What resources are available 
from dechra Veterinary Products 

to help veterinarians and their 
teams successfully manage canine 
hyperadrenocorticism? 

a: many! client brochures, monitoring forms, 
algorithms, and team training and con-

tinuing education modules are available to clinics 
free of charge (www.dechrace.com). many of the 
resources can be downloaded from the dechra website  
(www.dechra-us.com) or can be obtained through 
your local dechra Veterinary Products sales manager. 

furthermore, dechra Veterinary Products has a 
staff of in-house registered veterinary technicians, 
veterinarians, and field-based veterinarians who are 
available for case consultations and for reporting sus-
pected adverse events. the Dechra Veterinary tech-
nical services team can be reached at this toll-free 
phone number: 866-933-2472.
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every day, each member of 
your veterinary team plays an 

integral role in helping pets receive 
regular preventive care, identifying 
pets that need further veterinary 
evaluation, and ensuring patients 
receive appropriate follow-up care. 
When your technicians and other 
team members are well trained, 
they can help keep clients informed 
about signs of illness in their pets 
so diagnoses can be reached earlier 
and treatments initiated sooner.

teach your team about Cushing’s
educating clients about the signs of disease in 
older pets is especially important, because cli-
ents often attribute clinical signs to “normal” 
aging, and their pets’ health may in fact be dete-
riorating. for example, pet owners may misinter-
pret some clinical signs of hyperadrenocorticism 
(hac, also known as cushing’s syndrome) such 
as lethargy and increased urination and drinking 
as normal, age-related changes. Therefore, team 
members should understand hac so they are 
comfortable communicating with clients about 
identifying affected pets. 

This article reviews basic information about 
canine hac that team members should know 
to help veterinarians at the practice identify 
potential cushing’s patients. Your team should 
understand the different types of hac (see 
boxed text “What is hyperadrenocorticism?” on 
page 27), be aware of client comments that sig-
nal potential clinical signs of the disease, and 
help reinforce your message to clients about 
why multiple diagnostic tests may be needed.

normal aging or “red flags?”
Your practice should already be educating clients 
about the importance of senior wellness exam-
inations and diagnostic senior testing, which will 

uncover underlying illnesses in older dogs. The 
clinical signs of hac and many other illnesses can 
develop slowly, and many owners may simply 
chalk them up to normal aging.  This is where you 
need your team to be your eyes and ears. 

Your technicians and receptionists should 
listen carefully when clients report signs of 
aging in their pets, and use their expertise to 

help identify these signs as initial “red flags” for 
the veterinarian. (See boxed text “Red flags raised 
during client conversations.”) These signs can 
often have a profound effect on quality of life 
for the pet and of the owner. 

Your team members are often the first to real-
ize there may be a problem and should take the 
opportunity to engage owners in a conversation 

Your VeTerinarY Team’s roLe in idenTifYinG 
doGs WiTh hYPeradrenocorTicism

red flags raised during client conversations

What dog owners may say 
to your team members…

Clinical signs of haC team  
members should consider…

exercise or  heat intolerance

Pendulous abdomen 

excessive panting

Polyuria (increased 
urination) and 
polydipsia 
(increased water 
intake)

increased appetite 

hair loss, thinning skin

lethargy, weakness, muscle loss

recurrent infections 
(skin, urinary tract)

“Just getting older, so keeps 
getting infections”

“has a pot belly” 
“is getting fat”

“seems out of breath”
“Pants all night and keeps me awake”

“Begs for food more” 
“steals food now”

“Gets into the trash more”
“doing well, has a healthy appetite”

“seems to be getting balder”
“coat is getting thin” 

“Just looks older” 

“sleeps more”
“Less active because of his age”

“has accidents in the house because he’s old”
“is incontinent”

“Wakes me in the middle of the night to go outside”
“drinks great—drinks water frequently”

“drinks more because he’s old”

“slowing down” 
“Just getting old”
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about their pet’s behavior at home. if owners say 
that their dog is fine, that he’s just acting old, a 
team member should inquire further about what 
owners mean by this. Technicians can start this 
conversation and help set the stage for veterinar-
ians to get owner approval for diagnostic testing. 

explaining initial tests 
for pets with clinical signs and physical exam-
ination findings suggestive of hac, team 
members should know that simple blood and 
urine tests will be the first step in the diagnos-
tic plan. These baseline tests — a complete 
blood count, a serum chemistry profile, and a 
urinalysis — are usually components of senior 
wellness testing. certain abnormal results (such 
as changes in liver enzyme activities, choles-
terol or triglyceride concentrations, blood cell 
counts, and urine concentration) may signal the 
need for more diagnostic tests to identify hac. 

if the veterinarian suspects hac based on 
the pet’s clinical signs and baseline test results, 
then more specific testing is required. Your 
team can help alleviate apprehensions about 
testing by educating owners about these 
tests. They can help explain in plain language 
what information the results may yield. it is also 
important for clients to be told that there is 
not one simple test to confirm the diagnosis of 
hac; multiple tests may be required. (See Table.)

explaining tests to  
distinguish Pdh from adh
once a diagnosis of hac has been made, team 
members can reinforce your message to clients 
that it is important to determine if the patient 
has pituitary-dependent (Pdh) or adrenal- 
dependent hyperadrenocorticism (adh) 
because this affects a patient’s prognosis and 
treatment planning. Patients with adh may 
have malignant tumors on the affected adre-
nal gland, which may invade local vital struc-
tures. in some cases, surgery to remove the 
affected gland is recommended.

 if the initial diagnostic test results do not 
differentiate between Pdh and adh, then 
additional tests may be needed. These include 
abdominal ultrasonography to evaluate the adre-
nal glands; a high-dose dexamethasone suppres-
sion test, which is similar to the Ldds test but 

uses a higher dose of dexamethasone to assess 
cortisol suppression; or a computed tomography 
scan (cT-scan) or magnetic resonance imaging 
(mri) to evaluate the pituitary gland. 

your eyes and ears
Your team members are your adjunct eyes and 
ears when a client first arrives at your practice. 
They spend the majority of their time commu-
nicating with all your clients, in person and on 
the phone or via email or social media. and 
the veterinarian’s message carries much more 
weight when it is consistently and repeatedly 

delivered by every person the client encoun-
ters at your practice.

The veterinary team can be instrumental 
in identifying those dogs in which signs of old 
age are attributable to hac. hyperadrenocor-
ticism is a complex disease process, but suc-
cessful management is possible with the help 
of a dedicated veterinary team. 

The next canine cushing’s case files article 
will continue with a discussion of the team’s role 
in the treatment and monitoring of dogs with 
hac and direct you to readymade team training 
and client education resources for your practice.

hyperadrenocorticism is a common endocrine disease in middle-aged to older dogs and  
results from overproduction of cortisol, a hormone that helps the body respond to stress. 
There are two naturally occurring forms of the disease: pituitary-dependent hyperadreno-
corticism (Pdh) and adrenal-dependent hyperadrenocorticism (adh). in Pdh, the pituitary 
gland overproduces adrenocorticotropic hormone (acTh), which in turn stimulates 
excess cortisol release from the adrenal glands. adh results from excess cortisol produc-
tion by a tumor on one, or rarely, both of the adrenal glands. Pdh accounts for 80% to 
85% of hac cases, and adh accounts for 15% to 20% of cases.

clinical signs of hyperadrenocorticism can also arise as a result of long-term administra-
tion of high doses of corticosteroid drugs. This is called iatrogenic hyperadrenocorticism, and, if 
it occurs, the corticosteroid should be discontinued. This article focuses on Pdh and adh.

What is hyperadrenocorticism?

table  Common initial tests to help identify canine hyperadrenocorticism*

test What it does What it means test requirements

urine cortisol: 
creatinine ratio 
(uccr)

measures the 
amount of cortisol in 
the urine compared 
to creatinine 

abnormal test result = 
further testing needed

normal test result = 
95% certainty that the 
dog does not have hac

a single urine 
sample that the 
owner brings from 
home 

acTh  
stimulation test 

measures the ability 
of the adrenal 
glands to produce 
cortisol in response 
to an injection of 
acTh 

dogs with hac are 
expected to have an 
exaggerated cortisol 
response 

Test results do not 
differentiate between 
adh and Pdh

Two blood samples, 
collected one hour 
apart; before and 
after administration 
of synthetic acTh

Low-dose 
dexamethasone 
suppression 
(Ldds) test 

measures the ability 
of the pituitary 
gland to suppress 
acTh release 
and thus cortisol 
production from 
the adrenal glands 
in response to 
an injection of 
dexamethasone 

dogs with hac 
are expected to 
show minimal or no 
suppression of cortisol

can be used to 
confirm Pdh in 60% 
of cases 

Three blood 
samples (baseline, 
then four and 
eight hours after 
administration of 
dexamethasone) 

*consult your diagnostic laboratory for testing requirements and sample submission instructions. 
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Your VeTerinarY Team’s roLe in 
TreaTinG and moniTorinG doGs WiTh 
hYPeradrenocorTicism 

Veterinary team members are instrumental 
in communicating with your clients — 

during visits, on the phone, and through email 
and social media. Well-trained technicians and 
other team members can help reinforce vet-
erinarians’ messages to clients about signs of 
illness in pets, the advantages of early disease 
recognition and treatment, and the impor-
tance of follow-up care. Team members should 
understand hyperadrenocorticism, a common 
endocrine disease in middle-aged to older 
dogs, so they are comfortable communicating 
with clients who have pets that are affected. 

The previous canine cushing’s case files arti-
cle (pages 26 to 27) reviewed what team members 
should know about canine hyperadrenocorticism 
(hac, also known as cushing’s syndrome) to help 
veterinarians identify potential cushing’s patients. 
it also reviewed the diagnostic procedures that 
are needed to reach a diagnosis of hac and the 
team’s role in helping to explain the tests to cli-
ents. This article focuses on what team members 
should know about hac to help veterinarians suc-
cessfully treat and monitor dogs with this disease.

your team supports treatment
once canine hac has been diagnosed, team 
members can reinforce the veterinarian’s mes-

sages to clients about the importance of treat-
ment. if left untreated, the clinical signs will 
progress, and hac increases a dog’s risk of 
developing serious problems such as chronic 
infections of the urinary tract, skin, and ears; dia-
betes; thromboembolic events; proteinuria; and 
hypertension. The treatment goal is to maintain 
a good quality of life by alleviating clinical signs 
and secondary medical conditions.

Teach your team about treatment options 
for canine hac. VeTorYL® capsules (trilostane) 
are the only fda-approved treatment for both 
pituitary-dependent hyperadrenocorticism 
(Pdh) and adrenal-dependent hyperadreno-
corticism (adh) in dogs. The active ingredient 
in VeTorYL capsules — trilostane — blocks  
an enzyme in the cortisol production path-
way, which decreases cortisol in the body  
and reduces clinical signs. VeTorYL capsules 
are clinically effective in treating dogs with 
Pdh and adh; the drug does not, however, 
affect tumor growth.

Your team members can also share suc-
cess stories with clients about other patients 
with hac that have been treated at your prac-
tice. clients like to know what to expect from 
treatment and appreciate hearing about other 
pets that are being successfully managed. 

your team supports monitoring
if patient management is to be successful, 
your team should reinforce your instructions 
to clients about VeTorYL capsules administra-
tion and the follow-up visits needed to assess 
their dogs’ responses. Team members can 
reinforce the veterinarian’s message that hac 
is a disease that is managed rather than cured, 
and that dogs with hac are treated for life and 
need to be monitored regularly. 

Team members should also reiterate that 
occasionally a dog’s dose of VeTorYL capsules 
might need to be increased, decreased, or tem-
porarily discontinued to ensure effective treat-
ment without side effects of hypocortisolemia. 
The need for such dose adjustments can only 
be determined through regular rechecks that 
include a physical examination and blood tests. 
Pet owners must understand these points to 
achieve successful treatment outcomes.

Before treatment begins, team members 
can suggest that either the pet owner or the 
clinic obtain pretreatment photos. Because 
a treated dog’s physical improvements may 
take a few weeks to months to see, photos can 
help document response to treatment. and 
with an owner’s consent, the photos may be 
used to show other clients when the team is 
sharing successful treatment stories.

day 1 of treatment
Team members should reiterate the veterinar-
ian’s instructions to clients about how to give 
VeTorYL capsules. The drug is given once a day 
in the morning, and it should always be given 
with food to enhance drug absorption. The 
team should also be sure the client understands 
what changes to watch for in the pet at home. 

Because VeTorYL capsules act by decreas-
ing cortisol in the body, a patient may exhibit 
signs of hypocortisolemia, or too little cor-
tisol, so team members must also reinforce 
the veterinarian’s instructions to clients about 
what to watch for at home. signs of hypocor-
tisolemia include vomiting, diarrhea, lethargy/

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the treatment 
of pituitary-dependent and adrenal-dependent hyperadrenocorticism (Pdh and adh) in 
dogs. Trilostane, the active ingredient, blocks hormone production in the adrenal cortex by 
competitive enzyme inhibition and is clinically effective in treating dogs with Pdh and adh; 
however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demonstrated 
hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal insufficiency.
•  do not use in pregnant dogs. studies conducted with trilostane in laboratory animals have 

shown teratogenic effects and early pregnancy loss.
•  The most common adverse reactions reported are poor/reduced appetite, vomiting, 

lethargy/dullness, and weakness.
•  occasionally, more serious reactions, including severe depression, hemorrhagic  

diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture may occur,  
and may result in death.
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collapse, and loss of appetite.
Before the client leaves the clinic, a team 

member should schedule a recheck examina-
tion for 10 to 14 days after beginning VeTorYL® 
capsules (trilostane) treatment. Team members 
can reinforce the veterinarian’s instructions 
that each recheck visit will include a history, a 
physical examination, electrolyte concentration 
measurements, and an adrenocorticotropic 
hormone (acTh) stimulation test. 

day 2 or 3
Two or three days after starting treatment, a 
team member should call the client to follow 
up and ask specific questions. Good questions 
to ask include:

•  “ do you have any difficulty giving the 
medication?”

•  “ are you giving the drug with food?”
•  “has the dog vomited or had any diarrhea?”
•  “ have you noticed any changes in your 

dog’s appetite?”
•  “ have there been any changes in the 

dog’s activity level?”
•  “ do you have any questions for me or for 

the doctor?”
Team members should immediately report 

any improvement or worsening in clinical 
signs to the veterinarian and document the 
discussion in the dog’s medical record. 

day 9 to 13
The day before the first recheck appointment, 
a team member should call the client with 
a reminder that VeTorYL capsules should 
always be given with food, even on the day 
of testing. furthermore, the client should be 
told that timing of the acTh stimulation test 
is important; the test needs to be done four 
to six hours after the dog is given VeTorYL 
capsules in the morning because maximum 
cortisol suppression occurs during that time. 
Thus, the team member should stress that the 
pet needs to be in the hospital and ready for 
blood testing at the appropriate time. 

day 10 to 14
The 10- to 14-day recheck visit includes a history, 
physical examination, re-evaluation of the dog’s 
electrolyte concentrations, and an acTh stimu-
lation test. Before each acTh stimulation test is 
performed, team members should confirm that 
the owner gave the VeTorYL capsules to the 
dog that morning, with food. if the owner did 

not do this, the recheck should be rescheduled. 
Team members can ask clients to complete a 
“VeTorYL capsules monitoring form” (see boxed 
text “Readymade Tools for Training Your Team and 
Educating Clients”) when clients present or drop 
off their dogs at the clinic for rechecks.

each recheck visit allows team members 
and the veterinarian to talk with owners about 
how the pet is doing at home. Within two to 
four weeks of the start of treatment, the own-
ers should begin seeing improvements in their 
dogs’ clinical signs — increased energy levels, 
more normal water and food intake, and fewer 
accidents in the house or less frequent requests 
to go outside. improvements in a dog’s coat 
and skin will take three to nine months. 

Team members can again help reinforce 
the veterinarian’s message that a dog with 
hac requires long-term treatment and routine 
monitoring. a need for a dosage change can 
only be determined by the veterinarian per-
forming regularly scheduled physical exam-
inations and diagnostic tests, along with a 
clear understanding of the clinical picture of 
how the dog is doing at home. Therefore, your 
team will be important partners with clients to 
ensure the dog is monitored carefully.

Before the client leaves, a team member 
should again schedule a recheck examina-

tion for the appropriate time — either 10 to 
14 days after any VeTorYL capsules dosage 
change, or if the VeTorYL capsules dose is not 
changed, the recheck is scheduled for 30 days 
after beginning VeTorYL capsules. 

Your veterinary team can help remind own-
ers of the required follow-up visits by creating a 
recheck calendar. They can also schedule peri-
odic phone calls to the client to see how the 
dog is doing at home. furthermore, everyone 
on your team needs to emphasize that the pet 
should return immediately to the practice any 
time the dog becomes ill or if signs of hac recur. 

Four weeks and beyond
once an optimum dose of VeTorYL capsules 
has been reached, dogs need to be re-evaluated 
at regularly scheduled recheck visits at 30 days, 
90 days, and every three months thereafter, or 
10 to 14 days after any change in the dose of 
VeTorYL capsules.

The day before each recheck appointment, 
team members should call clients to remind 
them that VeTorYL capsules should always 
be given with food, even on the day of testing, 
and that the acTh stimulation test needs 
to be done four to six hours after the dog is 
given VeTorYL capsules. 

Listening to clients is a key component of 
successful VeTorYL capsules treatment. Tech-
nicians and receptionists have prime opportu-
nities to help veterinarians assess the health of 
pets receiving VeTorYL capsules. Team mem-
bers are the veterinarian’s frontline eyes and 
ears, and at each recheck visit, a team member 
should specifically ask clients

• “ do you feel like your dog’s previous 
clinical signs are well-controlled?”

•  “ has your dog exhibited any new signs or 
conditions that concern you?”

Team members should report the answers 
to the veterinarian and should know that any 
signs such as vomiting, diarrhea, lethargy, or 
anorexia must be investigated.

educate, empower, and  
motivate clients 
Keeping owners educated, empowered, and 
motivated will help make treatment and mon-
itoring of dogs with hac more rewarding and 
support long-term success. hyperadrenocor-
ticism is a complex disease process, but suc-
cessful management is possible with the help 
of a dedicated veterinary team.

There is no need to reinvent the wheel 
when it comes to training your team 
about canine hyperadrenocorticism.  
help is just a few clicks or a call away. 

•  dechra Veterinary Products Team Learn-
ing center — www.dechrace.com

•  Team meeting in a Box: “coping with 
cushing’s syndrome,” free materials for 
four 15-minute team training sessions 
— available at www.dechrace.com

•  information about VeTorYL® capsules 
(trilostane) and canine hyperadrenocor-
ticism — www.dechra-us.com 

•  dechra Veterinary Technical services 
Team — toll-free phone number:  
866-933-2472. 

•  dechra Veterinary Products client 
educational materials, including a 
cushing’s syndrome client brochure 
and a VeTorYL capsules monitoring 
form — contact your dechra 
representative, fill out the “contact us” 
form at www.dechra-us.com, or call 
dechra at 866-933-2472.

readymade tools for training 
your team and educating Clients
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most veterinary practice owners and managers know the amount cli-
ents spend per clinic visit and are familiar with the alphabet soup 

describing such transactions: average Transaction fee (aTf), average 
charge per Transaction (acT), average Transaction charge (aTc), average 
doctor Transaction (adT), and numerous others. These metrics — and 
their trends over time — reveal the health of your business. on the other 
hand, practices rarely examine the financial or economic impact of a par-
ticular condition or disease. We are trained to think in terms of transactions 
rather than considering a bigger picture. however, an underestimated 
financial benefit exists for any practice that produces satisfied clients who 
have pets with well-controlled diseases that live longer lives. These clients 
have a renewed trust in and loyalty to the practice and are more likely to 
return there for their pet’s other wellness and medical needs. 

the impact of managing a chronic disease
consider the impact that management of just one common chronic 
disease can have on your practice’s bottom line. how many canine 
patients with hyperadrenocorticism did you identify and treat in the 
last 12 months? What’s the incremental gross and net income from 
treating and monitoring a dog with hyperadrenocorticism in the 12 
months after detection, and how much impact does your pricing 
have on a client’s ability and willingness to treat the disease? 

cushing’s disease is a chronic illness that is not cured, but rather 
managed throughout a pet’s life. What’s the annual financial impact 
of managing patients with cushing’s syndrome on your practice? 
What’s the long-term benefit to your practice of skillfully managing 
a dog with cushing’s disease and having the owners happy that their 
dog’s clinical signs have resolved? 

a year in the life of riley
consider a case example such as riley,* a 12-year-old spayed female bea-
gle that weighs 27 lb (12.3 kg). her owners have historically taken good 
care of riley and followed their longtime veterinarian’s advice. riley pre-
sented with common clinical signs of canine hyperadrenocorticism —
polyuria and polydipsia, polyphagia, alopecia, and a pendulous abdomen.

diagnosing canine hyperadrenocorticism can be fairly straight-
forward based on a dog’s history, clinical signs, and results of readily 
available diagnostic tests (see the previous Canine Cushing’s Case Files 
on pages 6 to 21). examination and screening for other concurrent 
disease processes is also indicated. 

once the diagnosis is confirmed, VeTorYL® capsules (trilostane), the 

The economics of manaGinG 
hYPeradrenocorTicism in doGs

table 1  

initial diagnostic test and treatment costs*

July 3

Clinic Cost Client Cost

comprehensive physical examination $50

complete blood count $30 $60

serum chemistry profile (including 
electrolytes) 

$60 $120

acTh stimulation test ** $70 $140

Low-dose dexamethasone  
suppression test**

$65 $130

urinalysis $20 $40

urine cortisol:creatinine ratio $75 $150

VeTorYL capsules 30 mg (15-day supply) $18.25 $36.50

total estimated client cost*** $726.50

 * actual costs will vary.
 ** Both tests may not be required.
 ***  additional discriminatory tests may be performed (e.g. high-dose dexamethasone 

suppression test, endogenous acTh measurement, abdominal ultrasonography), but 
are not included in this example because the Ldds test results indicated pituitary-
dependent hyperadrenocorticism.

Fritz Wood, CPa, CFP
mr. Wood is a certified public accountant and a certified 
financial planner who consults with veterinarians and the 
veterinary industry. mr. Wood has served on the Board of 
directors of the american Veterinary medical foundation 
and on the Pricing subcommittee of the national 
commission on Veterinary economic issues.

* riley is not an actual patient; this case example is provided for illustrative purposes only.

only fda-approved drug indicated for medical treatment of both pituitary- 
and adrenal-dependent hyperadrenocorticism in dogs, can be prescribed. 

initial diagnostic test and treatment fees
riley’s evaluation and test results confirmed hyperadrenocorticism.  
Table 1 lists the fees associated with riley’s diagnostic workup and her 
initial treatment with VeTorYL capsules. 

monitoring fees
after 10 to 14 days of treatment with VeTorYL capsules, a physical exam-
ination and adrenocorticotropic hormone (acTh) stimulation test should 
be performed. once an optimum dose of VeTorYL capsules has been 
reached, the dog should be re-examined at 30 days, 90 days, and then 
every three months thereafter or 10 to 14 days after any change in the 
dose of VeTorYL capsules. This diagnostic and monitoring plan has long-
term benefits not only for the patient, but also for a practice’s finances. 

Table 2 (on page 31) lists some of the fees associated with monitor-
ing riley while she receives VeTorYL capsules treatment from day 14 
through two years and beyond. With quarterly visits, the owners bond 
with the practice and develop a good rapport and strong relationship 
with the veterinary team.

Consider reducing markup
as price decreases, quantity consumed generally increases. Thus for 
patients with chronic diseases such as hyperadrenocorticism, con-
sider that a typical practice markup on charges may not be required. 
in riley’s case example, a practice’s annual out-of-pocket cost (without 
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production-based doctor compensation) in Year 2 and beyond 
is $958 ($239.50 × 4), and the client cost is $2,056 (Table 2). There-
fore, the profit margin per dog is 53.4% ([$2,056 – $958]/$2,056).

a greater number of clients may be able to follow through with 
their pets’ long-term treatment and monitoring if the costs were 
lower. for example, if the markup on VeTorYL® capsules (trilostane) 
was reduced (to that similar to the markup [45%] on a therapeutic diet 
for a patient with a chronic condition), and if the markup on diagnos-
tic tests was similarly reduced, consider the costs listed in Table 3.

Table 3 shows that a practice could offer savings for clients 
with pets that have chronic disease and still receive an accept-
able gross income and net profit. some clients would be able 
to treat their dogs at the annual cost of $2,056, but many more 
clients should be able and willing to treat at $1,528 per year. 

each practice will have a specific pricing structure, which 
results in a given volume that maximizes profit. That topic is 
beyond the scope of this article, but pricing flexibility in chronic 
disease management is worth considering, as illustrated here 
with canine cushing’s syndrome. Keep in mind that a 100%, 
200%, or 300% markup on drugs and diagnostic tests times zero 
(i.e., no pet owner is willing to purchase) is zero. 

Package pricing options
consider additional options for patient care and improving prof-
its in your practice when managing dogs with cushing’s syn-
drome. once a patient’s clinical signs are well controlled, offering 
a discounted wellness plan that includes charges for the nec-
essary chronic disease management follow-up appointments, 
laboratory work, and supply of VeTorYL capsules may improve 
client participation. a package pricing structure might increase 
the number of clients willing to continue treatment and moni-
toring. Veterinarians already commonly use package pricing for 
new puppy visits, preventive care, and preanesthetic screenings. 
By packaging these goods and services and ensuring a com-
mitment early, you are more likely to gain owner compliance, 
thereby improving both patient wellbeing and practice revenue.

good for patients and the practice bottom line
clearly, diagnosing and treating canine cushing’s syndrome is 
an investment for clients and practices. fortunately, reducing 
or eliminating clinical signs of chronic disease enhances the 
quality of life for both the dog and its owner. managing canine 
cushing’s syndrome with VeTorYL capsules is not only good 
medicine, but it also contributes handsomely to the gross and 
net income of the practice. You will be seeing these patients for 
monitoring appointments and all of their wellness and health 
care needs for years to come. furthermore, the pet owner now 
has a success story to share with other potential clients.

in order to help more pets and pet owners, while still increas-
ing your gross and net income, consider flexibility in your pricing 
structure for patients that require long-term disease manage-
ment. When you identify canine cushing’s syndrome cases 
and you have questions about treatment, you can contact the 
dechra Veterinary Products Technical services Team (at 866-933-
2472) for assistance in successfully managing these patients.

table 3

treatment and monitoring costs (reduced markup)

Clinic Cost Client Cost

recheck exam $35

serum chemistry profile (including 
electrolytes)

$60 $87

acTh stimulation test $70 $101

VeTorYL capsules (90-day supply) $109.50 $159

•  Total estimated cost to the client at the four-week  
recheck – and every three months thereafter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $382

• Client savings at four-week recheck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $132
• Annual client cost  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,528
• Annual client savings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $528
•  Annual profit margin per dog  . . . . . . . . . . . . . . . . . . . . . . . 37.3% ([$1,528–$958]/$1,528)

table 2

treatment and monitoring costs (standard markup) 

July 16: 14 days  
of Vetoryl  Capsules 

treatment

august 1: 30 days  
of Vetoryl  

Capsules treatment

Clinic Cost Client 
Cost Clinic Cost Client 

Cost

recheck physical 
examination

$35 $35

serum chemistry profile 
(including elecrolytes)

$60 $120 $60 $120

acTh stimulation test $70 $140 $70 $140

VeTorYL capsules 30 mg
$18.25  

(15-day supply)
$36.50

$109.50  
(90-day supply) 

$219

total estimated cost 
at re-examinations

$148.25 $331.50 $239.50 $514

•  Total estimated client cost every three months thereafter: 
november 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $514 
February 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $514 
May 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $514

•  Year 1 total client cost (including initial workup)  . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,114
•  Year 2 total client cost, and every year thereafter  . . . . . . . . . . . . . . . . . . . . . . . . $2,056
This illustration excludes incremental ancillary fees that would likely occur throughout riley’s treatment. 

VeTorYL® capsules (trilostane) are the only fda-approved drug indicated for the 
treatment of pituitary-dependent and adrenal-dependent hyperadrenocorticism 
(Pdh and adh) in dogs. Trilostane, the active ingredient, blocks hormone produc-
tion in the adrenal cortex by competitive enzyme inhibition and is clinically effective 
in treating dogs with Pdh and adh; however, it does not affect tumor growth.

•  The use of VeTorYL capsules is contraindicated in dogs that have demon-
strated hypersensitivity to trilostane.

•  do not use VeTorYL capsules in animals with primary hepatic disease or renal 
insufficiency.

•  do not use in pregnant dogs. studies conducted with trilostane in laboratory 
animals have shown teratogenic effects and early pregnancy loss.

•  The most common adverse reactions reported are poor/reduced appetite, 
vomiting, lethargy/dullness, and weakness.

•  occasionally, more serious reactions, including severe depression, hemor-
rhagic diarrhea, collapse, hypoadrenocortical crisis or adrenal necrosis/rupture 
may occur, and may result in death.
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ironically, one of the biggest weaknesses veterinarians have is directly tied 
to a key reason many of us enter this profession. it’s a trait that is also one 

of our greatest common strengths. Veterinarians derive great pleasure from 
addressing a problem and fixing it. We may even feel  a strong need to 
solve problems immediately. few things are more gratifying than “fixing” an 
ill or injured patient. making an immediate difference for a patient, and for 
the people who love that animal, is energizing.

While this compulsion often drives veterinari-
ans, it may also hold us back. Patients with cush-
ing’s syndrome and other conditions that require 
long-term care and ongoing communication 
with pet owners often do not have an imme-
diate emotional pay-off. in fact, it can be weeks 
before the earliest positive results are realized.  
These cases are marathons rather than sprints 
to glory. The extended and involved nature of 
these types of conditions can be daunting, and 
many practitioners feel a subtle, yet persistent 
desire to refer these patients away.

While some patients with advanced con-
ditions do require referral to veterinary spe-
cialists, many cases, especially dogs with 
canine hyperadrenocorticism, are well within 
the case management capabilities of general 
practitioners. They simply require commit-
ment from both the doctor and the client. 

Correct the pitfalls that  
affect your cases
a 2007 review of treatment adherence in human 
psychiatric patients highlighted four predictors 
of treatment concordance problems associ-

ated with clinician factors: poor doctor-patient 
relationship, poor explanation/communication, 
poor empathy, and inadequate follow-up.1 By  
avoiding similar pitfalls in veterinary practice, we 
can improve patient care and successfully man-
age more of our canine patients with cushing’s 
syndrome and other chronic diseases.

 strengthen the  
doctor-client relationship
Weak doctor-client relationships can lead to cli-
ent mistrust and low perceptions of value in the 
services received. a demonstrated long-term 
commitment to the resolution of a chronic dis-
ease such as cushing’s syndrome may be the 
single strongest medical tool that a veterinarian 
can employ. Trusted doctor-client relationships 
can take time to build, and ideally exist before 
a patient faces a diagnosis of a chronic disease. 
however, these relationships often must be 
forged as treatment progresses. 

explain and communicate
unlike treatments for many acute illnesses, 
where therapy  is performed in the veterinary 
clinic or for a short time at home, treatments 
for chronic diseases require client persistence. 
Pet owners must provide significant ongoing 
time and financial commitments and disci-
pline in treatment plan adherence.  nothing 
will make these sacrifices seem unreasonable 
to clients faster than a veterinarian’s poor 
explanation and communication and a lack of 
quick results. (See boxed text on page 32, “Effec-
tive client communication is key.”)

if pet owners don’t understand why a treat-

ment is being recommended, they are likely 
to ignore the recommendation or abandon it 
over time. if they have unrealistic expectations 
for how quickly or completely clinical signs 
will be controlled, they may feel disillusioned. 
We must invest and reinvest our time in edu-
cating the client and maintaining reasonable 
expectations for treatment outcomes. 

empathize
When clients express frustration, it is easy to 
sympathize, but that’s not enough. To help 
patients and pet owners over the long term, we 

aVoidinG PracTiTioner PiTfaLLs  
WiTh canine cushinG’s cases

Pet owners may find value in inquiries 
from their veterinarian such as, “What 
questions do you have for me?” or 
statements like, “I’m sure you’ve heard 
this before, but I always like to review why 
we’re using the medications and what to 
expect in the coming weeks. OK?” 

using simple language and 
metaphors to explain disease states 
and treatment options will also increase 
client understanding. 

for example, consider offering 
an ice maker analogy to describe 
hyperadrenocorticism to clients.  
You might say to a client, “Think of  
how an ice maker works. Normally the 
ice (cortisol) is replenished once it drops 
below a certain level in the bin. If the 
mechanism that stops ice production 
is defective, the ice maker continues to 
make ice and the bin overflows and 
fills the freezer, affecting its operation. 
Treating hyperadrenocorticism involves 
administering medication to decrease 
cortisol production and measuring 
cortisol concentration at regular intervals. 
This will help keep your dog’s cortisol 
concentrations in check.”

effective Client  
Communication is Key

andy roark, dVm, ms

dr. roark practices at cleveland 
Park animal hospital in Greenville, 
s.c. he is a popular veterinary 
conference speaker and a regular 
contributor to several veterinary 
publications and websites.  
he can be found on Twitter  
@drandyroark and facebook 
(facebook.com/drandyroark).
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must go beyond sympathy and stay actively 
involved in the situation. We need to put our-
selves in the pet owner’s shoes — to show true 
empathy, rather than just sympathy — so that 
we may share in their emotions and show that 
we’re taking action that improves their experi-
ence and the quality of life of their pet.

for example, it’s easy to sympathize with 
a pet owner whose spouse is skeptical or 
unsupportive of the pet’s treatment plan. so 
to maximize treatment effectiveness, move 
beyond the role of “sympathetic ear” and help 
devise solutions. offer a group consultation 
so you may review the disease process and 
the medical rationale behind the treatment 
to enlist support from previously uninvolved 
family members. alternatively, give the pet 
owner educational materials to share. regard-
less of what path you choose, getting involved 
and sharing the pet owner’s experience helps 
increase the probability of long-term success.

Follow up thoroughly
Veterinarians often tend to consider the 
appointment “over” as soon as we finish writ-
ing up the medical record. This approach is 

ineffective. many chronic disease processes, 
such as cushing’s syndrome, are not cured by 
your recommended treatment; however, they 
can be well managed. These patients will need 
to be treated the rest of their lives. We need 
to monitor the case to ensure that treatment 
plans are adjusted as needed and before clients 
lose faith in the medical management process. 
success, in the eyes of the owner and for the 
patient, requires regular patient evaluation as 
well as an assessment of client satisfaction. fol-
low-up phone calls and recheck appointments 
are essential components of the management 
plan. as the two canine cushing’s case files 
articles on pages 26 to 29 described, a prac-
tice’s entire veterinary team has a role to play in 
client communication and education.

When a “fix it”  
mentality won’t fix it
in our busy practices, it is easy to fall into  
a “fix-it-quick” mentality and slip into these  
practitioner pitfalls. dedication to working 
through these challenges (with the support  
of resources like the Veterinary Technical service 
team at dechra Veterinary Products) allows us to 
experience the many rewards that come from 
building stronger relationships with our clients, 
managing chronic diseases successfully, and giv-
ing suffering patients a new lease on life.
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• Take care to ensure that clients do not feel judged.

•  emphasize your commitment to long-term management of a patient’s disease or 
disease manifestations.

•  Provide frequent opportunities for clients to voice their concerns, questions, or 
frustrations.  This may be done through face-to-face interaction at follow-up visits or 
telephone or electronic communication.  

• always address client concerns promptly and supportively. 

•  ensure that the pet owner has reasonable treatment expectations and is satisfied with 
the level of communication with the practice.

•  offer support and reassurance that, with patience and commitment, the patient’s 
clinical signs can be successfully managed.

•  Present a clear explanation of what treatment noncompliance means to a patient’s 
quality of life: continuation, recurrence, or progression of clinical signs, and develop-
ment of secondary conditions requiring further diagnostics and treatment.

avoid Common relationship and Communication Pitfalls

we must invest and 
reinvest our time in 
educating the client  
and maintaining 
reasonable 
expectations for 
treatment outcomes. 



Diagnosis, Treatment and Monitoring 
of Hyperadrenocorticism

CAUTION: Federal (USA) law restricts this drug to use by or on the order of a licensed veterinarian.  As with all drugs, side effects may occur. In field studies and post-
approval experience, the most common side effects reported were: anorexia, lethargy/depression, vomiting, diarrhea, elevated liver enzymes, elevated potassium with or 
without elevated sodium, elevated BUN, decreased Na/K ratio, hypoadrenocorticism, weakness, elevated creatinine, shaking, and renal insufficiency. In some cases, death 
has been reported as an outcome of these adverse events. VETORYL Capsules are not for use in dogs with primary hepatic or renal disease, or in pregnant dogs. Refer to 
the prescribing information for complete details or visit www.Dechra-US.com.
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Test Sensitivity & Specificity Additional info

ACTH Stimulation • Highest specificity of all three tests
• Highest confidence in a positive test 

result
• Lacks sensitivity
• False negatives are relatively common

• Relatively short test (1 hour)
• Test of choice if there is a history of exogenous steroid 

therapy

Low-Dose
Dexamethasone 
Suppression

• High sensitivity 
• High confidence in a negative test result
• Moderate specificity
• False positives can occur

• Long test (8 hours)
• In some cases may differentiate between PDH and 

ADH
• Considered the screening test of choice unless
 latrogenic HAC is suspected

Urinary Cortisol to
Creatinine Ratio (UCCR)

• Highest sensitivity of all three tests 
makes it a great screening test

• Highest confidence in a negative test 
result

• Lacks specificity
• False positives are relatively common

• To avoid false-positive results, urine samples should 
be collected at home at least two days after a visit to a 
veterinary clinic

• Collect first urine sample from patient in the morning
• Specificity and sensitivity can be increased when 

urine from 2-3 days is pooled and collectively tested 
and when the test is performed on dogs showing 
symptoms consistent with HAC

For detailed information on performing and interpreting these tests, please contact Dechra Veterinary Technical Services at 
(866) 933-2472 or your reference laboratory consult line.

Differentiating between types

It is necessary to differentiate between Pituitary Dependent 
Hyperadrenocorticism (PDH) and Adrenal Dependent 
Hyperadrenocorticism (ADH) to provide a more accurate prognosis and 
enable the full range of possible treatments to be discussed with the 
dog’s owner.

Discriminatory tests available to differentiate between PDH and ADH 
include the low- and high-dose dexamethasone suppression tests, 
ultrasonography, and advanced imaging such as MRI and CT and 
measurement of endogenous ACTH.

Diagnostic summary
A confident diagnosis requires consistent endocrine confirmatory test results in a dog 
with clinical signs compatible with hyperadrenocorticism.

MRI image from a Boxer dog with a pituitary macroadenoma 

(image courtesy of Ruth Dennis, The Animal Health Trust, UK)

Confirming the diagnosis of hyperadrenocorticism (HAC)

No test for HAC has 100% diagnostic accuracy. The diagnostic value of all endocrine tests will be significantly 
enhanced by performing them only when clinical signs consistent with HAC are present in the patient. Three 
endocrine diagnostic tests are available, all with particular advantages and disadvantages:

Pituitary 
macroadenoma
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Treatment and Monitoring of Hyperadrenocorticism
DAY 1

Start VETORYL® Capsules at approximately 1mg/lb (2.2mg/kg) once daily as per 
prescribing information 

Give daily, by mouth, with food, in the morning.

DAY 10-14

History, physical examination, serum biochemistry, with electrolytes
Perform ACTH stim test 4-6 hours after morning capsule

Ensure morning capsule was given with food

Post-ACTH serum cortisol 
<1.45 µg/dL (<40 nmol/L) 

and clinically well

Stop VETORYL Capsules for 
approximately 7 days

RETURN TO DAY 1 and 
administer a LOWER DOSE

Repeat ACTH Stim test in 10-14 
days after restarting lower dose

Post-ACTH serum cortisol >1.45 µg/dL 
(>40 nmol/L) and clinically well

Continue treatment at current dose
It is not recommended to increase dose 

yet, even if cortisol is >9.1 µg/dL

≥30 DAYS FROM INITIATION OF 
TREATMENT

History, physical examination, serum 
biochemistry, with electrolytes

ACTH stim test 4-6 hours after morning 
capsule given with food

Assess degree  of clinical improvement

Showing clinical signs consistent with:

1.  Corticosteroid withdrawal syndrome (“relative” 
cortisol deficiency characterized by weakness, 
lethargy, stiff gait, anorexia, fever during first 10 days 
of therapy) 

2.  Hypoadrenocorticism (e.g., anorexia, lethargy/
depression, weakness, shaking/shivering, vomiting, 
diarrhea, bradycardia, collapse)

STOP VETORYL TREATMENT

Confirm whether clinical signs are due to 
hypoadrenocorticism with ACTH stim test and analysis 

of serum electrolytes  (in particular Na+ and K+)
Treat symptomatically as required, e.g. 
• dexamethasone to treat hypocortisolemia 
• IV 0.9% NaCl to resolve hyperkalemia

Post-ACTH  
serum cortisol  
<1.45 µg/dL  
(<40 nmol/L)  
and clinically 

well

Stop 
VETORYL 
Capsules 
for 7 days 

depending on 
the severity 

of the clinical 
signs and 

then 
RETURN TO 

DAY 1 AT  
LOWER 
DOSE

Post-ACTH  
serum cortisol 
1.45-5.4 µg/dL 
(40-150 nmol/L)

Continue 
treatment  
at current 

dose

Continue monitoring history, physical examination, 
electrolytes and ACTH stim test every 90 days.

If dose is altered always recheck ACTH stim again 
10-14 days later 

Post-ACTH  
serum cortisol  
5.41-9.1 µg/dL 

(150-250 
nmol/L)

Continue on 
current dose 
but monitor 

clinical signs 
carefully for 
recurrence

Post-ACTH  
serum cortisol 

>9.1 µg/dL  
(>250 nmol/L)

Continue current 
dose and recheck 
in 1-3 months OR 
RETURN TO DAY 

1 and increase 
morning dose

SIGNIFICANT IMPROVEMENT

To change to twice daily dosing, use combinations 
of capsule sizes to split the current daily dose into 

two doses.
If Post-ACTH serum cortisol >9.1 μg/dL  

(>250 nmol/L), total daily dose can be slowly 
increased and split into two doses

Continue to monitor as per approved label 
recommendations

Perform ACTH stim test 4-6 hours post morning 
capsule

Post-ACTH serum 
cortisol >5.4 µg/dL 

(>150 nmol/L)

Increase dose 

RETURN TO  DAY 1

If you have questions at any point during patient 
management, contact Dechra Veterinary Technical 

Services at (866) 933-2472

Rule out concurrent illness

CLINICAL SIGNS NOT FULLY CONTROLLED

If clinical signs are 
not controlled for a full 
24 hour period, twice 
daily dosing may be 

indicated or a dosage 
increase

Treat their Hyperadrenocorticism.
Help restore their vitality.
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Treat their Hyperadrenocorticism.
Help restore their vitality.
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What is canine hyperadrenocorticism?
Canine hyperadrenocorticism (HAC), or Cushing’s syndrome, is one of the most commonly diagnosed 
endocrinopathies in the dog.

Hyper adrenocorticism can be either iatrogenic or naturally occurring (spontaneous).

• Iatrogenic cases result from chronic administration of exogenous glucocorticoids.

• Spontaneous cases result from chronic and excessive production of glucocorticoids by the adrenal 
glands.

Prolonged exposure to high plasma concentrations of glucocorticoids, mainly cortisol, causes a complex 
of physical and biochemical changes.

Types of hyperadrenocorticism
Most spontaneous cases of hyperadrenocorticism (80-85%) 
are caused by hypersecretion of ACTH (Adrenocorticotropic 
Hormone) by a lesion in the pituitary gland. The pituitary 
lesion is typically a microadenoma of the pars distalis.  
Macroadenomas are less common.

The overproduction of ACTH in the pituitary leads to bilateral 
adrenal hyperplasia and increased glucocorticoid (cortisol) 
secretion.

The remainder of spontaneous cases (15-20%) are caused 
by an autonomous glucocorticoid (cortisol) producing 
adrenocortical adenoma or carcinoma.

The hypersecretion of cortisol results in suppression of 
pituitary ACTH secretion and subsequent atrophy of 
non-tumorous adrenocortical tissue.

Pituitary-Dependent
Hyperadrenocorticism (PDH)

Adrenal-Dependent
Hyperadrenocorticism (ADH)

Positive effect

Negative effect

Positive effect

Negative effect
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How to deal with hyperadrenocorticism 
- a three step approach

Diagnose Treat Monitor

Clinical Signs
The symptoms of hyperadrenocorticism (HAC)  are fairly non-specific and never conclusive for 
diagnosing the disease.

Diagnose

Common

Complete Blood Count

Less Common

Serum Biochemistry Panel

Uncommon

Urinalysis

Table 1. Clinical manifestations of canine HAC.  Categorization of 
frequency is based on identification at the time of initial presentationi.

Polydipsia

Neutrophilic leukocytosis

Polyphagia

Eosinopenia

Mild erythrocytosis

Abdominal distention

Hepatomegaly

Systemic hypertension

Polyuria

Lymphopenia

Thrombocytosis

Panting

Endocrine alopecia

Muscle weakness

Lethargy

Increased alkaline 
phosphatase

Comedones

Hypercholesterolemia

Hyperglycemia

Poor hair regrowth

Insulin-resistant 
diabetes mellitus

Persistent or recurrent skin 
infections

Hyperpigmentation of skin

Increased alanine
aminotransferase

Hypertriglyceridemia

Thin skin

Urine leakage

Persistent or recurrent UTIs

Thromboembolism

Specific gravity
≤1.018-1.020

Facial nerve palsy

Indicators of urinary
tract infection

Testicular atrophy

Ligament rupture

Proteinuria

Pseudomyotonia

Persistent anestrus

Table 2. Common laboratory abnormalities in dogs with HACi.
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11-year-old Dachshund displaying typical signs of hyperadrenocorticism.
© Dr. S. Galac

10-year-old Boxer displaying typical  signs of hyperadrenocorticism.
© Dr. S. Galac

Eventually death may result from the complications of untreated HAC that can include diabetes mellitus, 
systemic hypertension, pancreatitis, urolithiasis, proteinuria, gallbladder mucocele formation and 
pulmonary  thromboembolismii.

However, far before that, HAC will have significantly affected the quality of life of both the dog and its 
owner.

3
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Diagnosis of Spontaneous  
Canine Hyperadrenocorticism
A consensus statementi published in the Journal of Veterinary Internal Medicine in 2013 offers a consensus 
opinion on the diagnosis of spontaneous canine hyperadrenocorticism and the reader is advised to read 
the statement for further detail.

Clinical Presentation: Indications for Diagnostic Testing
• The possibility that a patient has hyperadrenocorticism (HAC) is based on the history 

and physical examination. Endocrine tests should be performed only when clinical signs consistent with 
HAC are present.

•  The primary indication for pursuing a diagnosis of HAC is the presence of one or more 
 of the common clinical signs and physical examination findings (Table 1).

• The more abnormalities identified, the stronger the indication to pursue endocrine testing.

• If less common clinical presentations are identified first, a thorough review of the history, 
physical examination findings, and routine laboratory test results (Table 2) often provides additional 
evidence for the disease.

• Failure to identify abnormalities listed in Tables 1 and 2 is a major negative indicator for 
the presence of HAC.

Abnormal biochemistry, hematology, urinalysis, and urine protein : creatinine (UPC) ratio results and blood 
pressure measurement by themselves are not indications to perform endocrine tests.

Diagnostic tests
No test for HAC has 100% diagnostic accuracy. Whichever test is chosen, the diagnostic value of the test 
will be significantly enhanced by performing endocrine testing only when clinical signs consistent with HAC 
are present.

Diagnosis of HAC depends on demonstration of either:

1) increased cortisol production or

2) decreased sensitivity of the hypothalamic-pituitary-adrenal axis (HPAA) to  
negative glucocorticoid feedback.

Any diagnostic test may be negative in a patient with HAC. If a test is negative but suspicion for  
HAC remains, another test should be performed. If more than one test is negative, the possibility that the 
patient does not have HAC must be considered. Alternatively, the patient may have mild HAC  
and the tests have not yet become positive. It may be worthwhile to retest in 3–6 months if clinical  
signs progress.
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Confirming the diagnosis
Three endocrine diagnostic tests are available, all with particular advantages and disadvantages:

Test Principles Sensitivity and
Specificity Protocol Notes

Urine Cortisol: 
Creatinine Ratio 
(UCCR)

Provides an 
integrated 
reflection 
of cortisol 
production, 
adjusting for 
fluctuations 
in blood 
concentrations

A normal UCCR 
result is almost 
100% consistent 
with the absence 
of Cushing’s 
syndrome in the 
patient.  Further 
endocrine testing 
is generally not 
recommended.

Sensitivity: 99%
(95% CI, 94 - 100%)

Specificity: 77% 
(95% CI, 64 - 87%)

To avoid the influence of 
stress and false positive 
results, urine should be 
collected at home, at 
least two days after a 
visit to a veterinary clinic

Although a UCCR sample 
can be collected at any 
time of day, morning 
urine is preferred because 
it usually represents 
several hours of urine 
production

A sensitive test to detect 
cortisol hypersecretion

The sensitivity and specificity 
of this test are greatly 
reduced when urine 
collected at a veterinary 
hospital is tested. (sensitivity 
ranges from 75 - 100% and 
specificity 20 - 25%)

Specificity and sensitivity 
can be increased when urine 
from 2-3 days is pooled and 
collectively tested, and when 
the test is performed on 
dogs showing symptoms
consistent with HAC

Low-Dose 
Dexamethasone 
Suppression 
(LDDS)

ACTH Stimulation

Evaluates the 
patient’s negative 
feedback 
mechanism of the 
hypothalamic/ 
pituitary/ adrenal 
axis (HPPA)

Dogs with HAC 
have a diminished 
ability to decrease 
cortisol production

Assesses 
adrenocortical 
reserve and is the 
gold standard for 
diagnosis of 
iatrogenic HAC

Patients with 
HAC often have 
an exaggerated 
response to ACTH 
administration

Sensitivity: 85-100%

Specificity: 44-73%

Sensitivity: 57 - 
95% (all forms of 
spontaneous HAC)
57 - 63% (ADH)
80 - 83% (PDH)

Specificity: 86-93%

The LDDST should 
be performed using 
0.01-0.015 mg/kg 
dexamethasone sodium 
phosphate or 
polyethylene glycol IV; 
calculate dose using the 
parent compound and 
not the salt

Obtain blood samples 
before dexamethasone 
administration and 4 and 
8 hours after

Perform the test using 5 
μg/kg of synthetic ACTH 
with blood samples 
drawn before and 
60 minutes after 
administration

The ACVIM panel prefers 
IV administration

The ACVIM panel considers 
the LDDST as the screening
test of choice, unless 
latrogenic HAC is suspected

The cortisol concentration 8 
hours after dexamethasone 
administration is evaluated 
to determine if the patient 
has cortisol overproduction 
consistent with HAC  

If the 8 hour cortisol value is 
elevated, the 4 hour value 
can help differentiate 
between PDH and ADH

The gold standard for 
diagnosis of iatrogenic HAC 
and monitoring of patients 
with HAC once they have 
started treatment

Because of its lower 
sensitivity, its diagnostic 
usefulness as a confirmatory 
test for spontaneous HAC is 
inferior to the LDDST

1 Behrend et al (2013) Diagnosis of Spontaneous Canine Hyperadreonocorticism: 2012 ACVIM Consensus Statement  
  (Small Animal) JVIM 1-13

Summary based on the 2012 ACVIM Consensus Statement on the diagnosis of spontaneous canine 
hyperadrenocorticism1.

5

42 



Differentiating between types
It is necessary to differentiate between Pituitary Dependent 
Hyperadrenocorticism (PDH) and Adrenal Dependent 
Hyperadrenocorticism (ADH) to provide a more accurate 
prognosis and enable the full range of possible treatments to 
be discussed with the dog’s owner.

Discriminatory tests available to differentiate between PDH 
and ADH include the low- and high-dose dexamethasone 
suppression tests, ultrasonography, and advanced imaging 
such as MRI and CT, and measurement of endogenous ACTH.

Diagnostic summary
A confident diagnosis requires consistent endocrine confirmatory test results 
in a dog with clinical signs compatible with hyperadrenocorticism.

MRI image from a Boxer dog with a pituitary macroadenoma (image 

courtesy of Ruth Dennis, The Animal Health Trust, UK)

Pituitary 
macroadenoma

 43



Treatment of hyperadrenocorticism (HAC) may be achieved by surgery (adrenalectomy or trans-sphenoidal 
hypophysectomy), pituitary irradiation, or medical treatment. Surgery and radiotherapy are complicated 
procedures available only at a few specialty centers, therefore medical treatment is often the most practical 
and approachable treatment choice.  

• VETORYL Capsules are the only FDA approved pharmaceutical for the treatment of Pituitary-Dependent 
Hyperadrenocorticism (PDH) and Adrenal-Dependent Hyperadrenocorticism (ADH) in dogs.

• VETORYL Capsules contain trilostane, which selectively, and reversibly, inhibits the enzyme 
3ß-hydroxysteroid dehydrogenase, which is involved in the synthesis of several steroids including cortisol 
and aldosterone. 

•  At recommended dose rates, VETORYL Capsules tend to have a more selective effect on glucocorticoid 
productioniii, however the potential inhibition of aldosterone must always be borne in mind by the 
attending clinician.

• VETORYL Capsules reduce circulating cortisol levels, leading to improvement in many of the clinical 
signs of HAC.

• VETORYL Capsules provide flexible and accurate dosing with five strengths, 5 mg, 10 mg, 30 mg, 60 mg 
and 120 mg capsules, allowing you to restore the dog’s vitality by reducing the clinical signs associated 
with HAC.

• Available in blister packs of 30 capsules for ease of dispensing.

Treat

CAUTION: Federal law restricts this drug to use by or on the order of a licensed veterinarian. 
VETORYL is a trademark of Dechra LTD. ©2015, Dechra Ltd. 
NADA 141-291, Approved by FDA7
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Should symptoms not be adequately controlled for an entire 24 hour inter-dose period, consideration 
should be given to dosing with VETORYL Capsules twice daily.

For further information please refer to the treatment and monitoring flowchart and the full prescribing 
information.

VETORYL Capsules give you the power to treat PDH and ADH in dogs with the quality  assurance and 
consistency of content and bioavailability that comes with FDA approval.  Every VETORYL Capsule will 
deliver an accurate amount of trilostane to your patient that has proven dissolution, bioavailability and 
pharmacokinetics. The dose can be altered  as necessary, according to both clinical signs and monitoring 
test results. 

Most studies on trilostane have examined dogs that are started on once daily administration.

A few studiesiv,v,vi,vii have shown that dogs can be started on trilostane twice daily. However there is no 
evidence that doing so improves the outcome. Speed of response may improve but equally side effects 
may increase.

Current evidence would suggest that about 25% of dogs require twice daily trilostane. Conversely 75% of 
dogs will respond well to once daily dosing.

Important dosage and 
administration information 
VETORYL Capsules should be administered orally, once 

daily, with food.

The starting dose is 1-3 mg/lb (2.2-6.7 mg/kg) once a 
day for the treatment of hyperadrenocorticism in dogs. 
Start with the lowest possible dose based on body 
weight and available combinations of capsule sizes.

Once treatment has started, the owner should be advised 
to monitor the dog’s demeanor, appetite and water 
intake. If the dog shows any signs of being unwell, advise 
the owner to stop treatment and contact a veterinarian 
immediately.

The dose should be titrated according to individual 
response as determined by monitoring of clinical signs, 
physical examination and laboratory test results (ACTH stimulation test and serum biochemistry, 
including electrolytes).

8
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Monitor

The dose of VETORYL Capsules should be titrated according to individual response as determined by 
monitoring of clinical signs, physical examination and laboratory test results (ACTH stimulation test and 
serum biochemistry, including electrolytes).

Once treatment with VETORYL Capsules has been initiated, samples should be taken for biochemistry 
(including electrolytes) and an ACTH stimulation test 10-14 days later, 30 days later, 90 days later and 
every 3 months thereafter.

After the administration of VETORYL Capsules with food, cortisol levels are most significantly 
suppressed for 3 to 8 hours. Therefore, in order to obtain results at the peak time of effect, the ACTH 
stimulation test should be performed at 4-6 hours post-dosing. This will ensure you are assessing the 
dog’s cortisol levels when they will be at their lowest, thus uncovering any unintended oversuppression of 
the adrenal glands that would indicate the need to decrease the dose.

A positive response to the administration of VETORYL Capsules will manifest as an improvement in clinical 
signs and post-ACTH serum cortisol concentration between 1.45 - 9.1 μg/dL (4-6 hours after dosing with 
food).

For detailed information on monitoring dogs treated with VETORYL Capsules and guidance on dose 
changes, please refer to the monitoring and treatment flowchart and the full prescribing information.

Important details to remember: 
•  VETORYL Capsules should be administered with food as this enhances the absorption of 
 trilostane. 

• Monitoring is important because patients may need lower doses of VETORYL Capsules after  
 they have been on treatment for a period of time. 

• VETORYL Capsules should be administered on the morning of the follow-up ACTH 
 stimulation testing. Due to the peak time of action of trilostane, an ACTH stimulation test   
 should be performed within 4-6 hours after administration of VETORYL Capsules with food. 

• Hypoadrenocorticism (‘Addisonian crisis’) is a known adverse reaction.
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Treatment and Monitoring of Hyperadrenocorticism
DAY 1

Start VETORYL® Capsules at approximately 1mg/lb (2.2mg/kg) once daily as per 
prescribing information 

Give daily, by mouth, with food, in the morning.

DAY 10-14

History, physical examination, serum biochemistry, with electrolytes
Perform ACTH stim test 4-6 hours after morning capsule

Ensure morning capsule was given with food

Post-ACTH serum cortisol 
<1.45 µg/dL (<40 nmol/L) 

and clinically well

Stop VETORYL Capsules for 
approximately 7 days

RETURN TO DAY 1 and 
administer a LOWER DOSE

Repeat ACTH Stim test in 10-14 
days after restarting lower dose

Post-ACTH serum cortisol >1.45 µg/dL 
(>40 nmol/L) and clinically well

Continue treatment at current dose
It is not recommended to increase dose 

yet, even if cortisol is >9.1 µg/dL

≥30 DAYS FROM INITIATION OF 
TREATMENT

History, physical examination, serum 
biochemistry, with electrolytes

ACTH stim test 4-6 hours after morning 
capsule given with food

Assess degree  of clinical improvement

Showing clinical signs consistent with:

1.  Corticosteroid withdrawal syndrome (“relative” 
cortisol deficiency characterized by weakness, 
lethargy, stiff gait, anorexia, fever during first 10 days 
of therapy) 

2.  Hypoadrenocorticism (e.g., anorexia, lethargy/
depression, weakness, shaking/shivering, vomiting, 
diarrhea, bradycardia, collapse)

STOP VETORYL TREATMENT

Confirm whether clinical signs are due to 
hypoadrenocorticism with ACTH stim test and analysis 

of serum electrolytes  (in particular Na+ and K+)
Treat symptomatically as required, e.g. 
• dexamethasone to treat hypocortisolemia 
• IV 0.9% NaCl to resolve hyperkalemia

Post-ACTH  
serum cortisol  
<1.45 µg/dL  
(<40 nmol/L)  
and clinically 

well

Stop 
VETORYL 
Capsules 
for 7 days 

depending on 
the severity 

of the clinical 
signs and 

then 
RETURN TO 

DAY 1 AT  
LOWER 
DOSE

Post-ACTH  
serum cortisol 
1.45-5.4 µg/dL 
(40-150 nmol/L)

Continue 
treatment  
at current 

dose

Continue monitoring history, physical examination, 
electrolytes and ACTH stim test every 90 days.

If dose is altered always recheck ACTH stim again 
10-14 days later 

Post-ACTH  
serum cortisol  
5.41-9.1 µg/dL 

(150-250 
nmol/L)

Continue on 
current dose 
but monitor 

clinical signs 
carefully for 
recurrence

Post-ACTH  
serum cortisol 

>9.1 µg/dL  
(>250 nmol/L)

Continue current 
dose and recheck 
in 1-3 months OR 
RETURN TO DAY 

1 and increase 
morning dose

SIGNIFICANT IMPROVEMENT

To change to twice daily dosing, use combinations 
of capsule sizes to split the current daily dose into 

two doses.
If Post-ACTH serum cortisol >9.1 μg/dL  

(>250 nmol/L), total daily dose can be slowly 
increased and split into two doses

Continue to monitor as per approved label 
recommendations

Perform ACTH stim test 4-6 hours post morning 
capsule

Post-ACTH serum 
cortisol >5.4 µg/dL 

(>150 nmol/L)

Increase dose 

RETURN TO  DAY 1

If you have questions at any point during patient 
management, contact Dechra Veterinary Technical 

Services at (866) 933-2472

Rule out concurrent illness

CLINICAL SIGNS NOT FULLY CONTROLLED

If clinical signs are 
not controlled for a full 
24 hour period, twice 
daily dosing may be 

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

Panting (N=47)

Appetite (N=57)

Activity (N=33)

Thirst (N=76)

Urination (N=74)
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Efficacy of VETORYL Capsules treatment
Daily administration of VETORYL Capsules can greatly reduce the clinical signs associated with Cushing’s 
syndrome, helping to restore the dog’s vitality. Clinical studies demonstrated that treatment with 
VETORYL Capsules resulted in decreased thirst, decreased frequency of urination, decreased panting, 
and improvement of appetite and activity.viii Activity levels began to show improvement within 14 days of 
treatment. 

Improvement of clinical signs such as polydipsia, polyuria, polyphagia, panting and lethargy occurs shortly 
after the start of treatment. Skin, coat and muscle changes take longer to reverse (usually 3-9 months).
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What you can expect to see

12

First recheck at 10-14 days

Owners should have noticed that the dog is drinking 
and urinating less. The animal should be less ravenous 
and excessive panting should have reduced. Lethargy 
is another clinical sign of hyperadrenocorticism that 
rapidly responds to treatment; even at the first 10-14 day 
check many owners have noticed that their dog has more 
energy.

Re-examination at 90 days

Abdominal girth reducing, thus pot belly appearance 
diminishing. Increased muscle tone and strength. Some 
hair regrowth may be noticeable.

6 months after starting treatment

Most clinical signs of hyperadrenocorticism should have 
improved or resolved.

At the end of Dechra’s 6 month clinical trial of 60 dogs, 
no more than 15% of dogs exhibited any of the clinical 
signs associated with hyperadrenocorticism.

Photographs courtesy of Carlos Melian, DVM, PhD

If cortisol levels have normalized and the dog is still excessively urinating, check a urinalysis 
for signs of a silent urinary tract infection (UTI).  Dogs with HAC often have silent UTIs and 
if left untreated can cause the polyuria to continue even after the cortisol levels have been 
controlled.
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Optimal support of hyperadrenocorticism
Hyperadrenocorticism requires medical or surgical intervention to treat the cortisol overproduction. Some 
of the common dermatological complications of HAC may benefit from additional supportive measures. 
Dechra offers a complete line of products to support the restoration of a healthy skin and coat.

DERMALLAYTM Oatmeal
Spray Conditioner

• A soothing, leave-on 
oatmeal spray conditioner

• Useful in restoring coat 
condition and moisturizing 
the skin

DERMALLAYTM Oatmeal
Shampoo 
• A soothing, moisturizing   
 oatmeal shampoo

• Useful in restoring coat 
condition and moisturizing the 
skin

DERMALYTETM Shampoo
• Coconut Oil is an emollient 

and skin moisturizer that 
increases haircoat body, 
suppleness and sheen.

• Safflower Oil (linoleic acid) aids 
in skin moisture retention and 
soothes dry, itchy skin.

• Ceramides aid in moisturizing, 
repairing, and restoring dry, 
damaged skin.

MICONAHEX+TrizTM Shampoo
A unique combination of 2% 
miconazole, 2% chlorhexidine, 
patented USP TrizEDTA, and 
ceramides. 
• Miconazole and chlorhexidine  
 provide antibacterial and  
 antifungal activity to aid in the 
 topical therapy of skin   
 conditions.
• Potentiated with the  
 antibacterial activity of   
 TrizEDTA Plus epidermal barrier  
 repair therapy with the addition  
 of ceramides. 

MICONAHEX+TrizTM

Spray and Wipes
• 2% miconazole, 

2% chlorhexidine, TrizEDTA 
and ceramides

• Available in an easy to use 
leave-on spray for use 
between baths

• Available in easy to use 
therapeutic wipes for those 
harder to reach areas like 
between the toes and in 
skin folds.

EICOSA3FFTM SnipCaps

•  Omega-3 fatty acids,   
 DHA and EPA, in the free  
 fatty acid form

•  Omega-3 fatty acids 
 can alter the production  
 of eicosanoids &   
 cytokines & support the  
 immune response
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Treat their Cushing’s Syndrome. 
Help restore their vitality.

Dechra Veterinary Technical Services 
24 hr. support available (866) 933-2472 or contact us at support@dechra.com for 

non-urgent questions or concerns.
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Adrenocortical suppressant for oral use in dogs only. 

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

DESCRIPTION: VETORYL Capsules are available in 5 sizes (5, 10, 30, 60 and 
120 mg) for oral administration based on body weight.  Trilostane (4α,5α-epoxy-
17β-hydroxy-3-oxoandrostane-2α-carbonitrile) is an orally active synthetic 
steroid analogue that selectively inhibits 3 β-hydroxysteroid dehydrogenase in the 
adrenal cortex, thereby inhibiting the conversion of pregnenolone to progesterone. 
This inhibition blocks production of glucocorticoids and to a lesser extent, 
mineralocorticoids and sex hormones while steroid precursor levels increase. The 
structural formula is: 

INDICATIONS:  VETORYL Capsules are indicated for the treatment of pituitary-dependent hyperadrenocorticism in dogs. 
VETORYL Capsules are indicated for the treatment of hyperadrenocorticism due to adrenocortical tumor in dogs.

DOSAGE AND ADMINISTRATION:  Always provide the Client Information Sheet with prescription (see INFORMATION FOR 
DOG OWNERS). 

1. Starting dose. The starting dose for the treatment of hyperadrenocorticism in dogs is 1-3 mg/lb (2.2-6.7 mg/kg) once a 
day. Start with the lowest possible dose based on body weight and available combinations of capsule sizes. VETORYL Capsules 
should be administered with food. 

2. Action at 10-14 day evaluation (Table 1). After approximately 10-14 days at this dose, re-examine the dog and conduct a 
4-6 hour post-dosing ACTH stimulation test and serum biochemical tests (with particular attention to electrolytes, and renal and 
hepatic function). If physical examination is acceptable, take action according to Table 1.

Owners should be instructed to stop therapy and contact their veterinarian immediately in the event of adverse 
reactions such as vomiting, diarrhea, lethargy, poor/reduced appetite, weakness, collapse or any other unusual 
developments. If these clinical signs are observed, conduct an ACTH stimulation test and serum biochemical tests 
(with particular attention to electrolytes, and renal and hepatic function).

Table 1: Action at 10-14 day evaluation

Post-ACTH serum cortisol
μg/dL nmol/L Action
< 1.45 < 40 Stop treatment. Re-start at a decreased dose

1.45 to 5.4 40 to 150 Continue on same dose

>5.4 to 9.1 > 150 to 250 EITHER: Continue on current dose if clinical signs are well controlled 
OR: Increase dose if clinical signs of hyperadrenocorticism are still evident*

> 9.1 > 250 Increase initial dose

*Combinations of capsule sizes should be used to slowly increase the once daily dose.

3. Individual dose adjustments and close monitoring are essential. Re-examine and conduct an ACTH stimulation test and serum 
biochemical tests (with particular attention to electrolytes, and renal and hepatic function) 10-14 days after every dose alteration. Care 
must be taken during dose increases to monitor the dog’s clinical signs. 

Once daily administration is recommended. However, if clinical signs are not controlled for the full day, twice daily dosing may be needed. 
To switch from a once daily dose to a twice daily dose, the total daily dose should be divided into 2 portions given 12 hours apart. It is not 
necessary for the portions to be equal. If applicable, the larger dose should be administered in the morning and the smaller dose in the 
evening. For example, a dog receiving 90 mg would receive 60 mg in the morning, and 30 mg in evening.

4. Long term monitoring. Once an optimum dose of VETORYL Capsules has been reached, re-examine the dog at 30 days, 90 days 
and every 3 months thereafter. At a minimum, this monitoring should include: • A thorough history and physical examination. 
• An ACTH stimulation test (conducted 4-6 hours after VETORYL Capsule administration) - a post-ACTH stimulation test resulting in 
a cortisol of  < 1.45 μg/dL (< 40 nmol/L), with or without electrolyte abnormalities, may precede the development of clinical signs of 
hypoadrenocorticism.  
• Serum biochemical tests (with particular attention to electrolytes, and renal and hepatic function).  
Good control is indicated by favorable clinical signs as well as post-ACTH serum cortisol of 1.45-9.1 μg/dL (40-250 nmol/L).

If the ACTH stimulation test is < 1.45 μg/dL (< 40 nmol/L) and/or if electrolyte imbalances characteristic of 
hypoadrenocorticism (hyperkalemia and hyponatremia) are found, VETORYL Capsules should be temporarily discontinued 
until recurrence of clinical signs consistent with hyperadrenocorticism and ACTH stimulation test results return to normal 
(1.45-9.1 μg/dL or 40-250 nmol/L). VETORYL Capsules may then be re-introduced at a lower dose.

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

WARNINGS: Hypoadrenocorticism can develop at any dose of VETORYL Capsules. In some cases, it may take months for 
adrenal function to return and some dogs never regain adequate adrenal function. 

All dogs should undergo a thorough history and physical examination before initiation of therapy with VETORYL Capsules. 
Other conditions, such as primary hepatic and/or renal disease should be considered when the patient is exhibiting signs of 
illness in addition to signs of hyperadrenocorticism (e.g. vomiting, diarrhea, poor/reduced appetite, weight loss, and lethargy). 
Appropriate laboratory tests to establish hematological and serum biochemical baseline data prior to, and periodically during, 
administration of VETORYL Capsules should be considered. 

Owners should be advised to discontinue therapy immediately and contact their veterinarian if signs of potential drug toxicity 
are observed (see INFORMATION FOR DOG OWNERS, DOSAGE AND ADMINISTRATION, PRECAUTIONS, ADVERSE REACTIONS, 
ANIMAL SAFETY and POST-APPROVAL EXPERIENCE).

In case of overdosage, symptomatic treatment of hypoadrenocorticism with corticosteroids, mineralocorticoids and intravenous fluids 
may be required. 

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

HUMAN WARNINGS: Keep out of reach of children. Not for human use. 

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

PRECAUTIONS: Mitotane (o,p’-DDD) treatment will reduce adrenal function. Experience in foreign markets suggests that when mitotane 
therapy is stopped, an interval of at least one month should elapse before the introduction of VETORYL Capsules. It is important to wait for 
both the recurrence of clinical signs consistent with hyperadrenocorticism, and a post-ACTH cortisol level of > 9.1 μg/dL (> 250 nmol/L) 
before treatment with VETORYL Capsules is initiated. Close monitoring of adrenal function is advised, as dogs previously treated with 
mitotane may be more responsive to the effects of VETORYL Capsules. 

The use of VETORYL Capsules will not affect the adrenal tumor itself. Adrenalectomy should be considered as an option for cases that are 
good surgical candidates. The safe use of this drug has not been evaluated in lactating dogs and males intended for breeding. 

ADVERSE REACTIONS: The most common adverse reactions reported are poor/reduced appetite, vomiting, lethargy/dullness, diarrhea, 
and weakness.  Occasionally, more serious reactions, including severe depression, hemorrhagic diarrhea, collapse, hypoadrenocortical 
crisis or adrenal necrosis/rupture may occur, and may result in death. 

In a US field study with 107 dogs, adrenal necrosis/rupture (two dogs) and hypoadrenocorticism (two dogs) were the most severe adverse 
reactions in the study. One dog died suddenly of adrenal necrosis, approximately one week after starting trilostane therapy. One dog 
developed an adrenal rupture, believed to be secondary to adrenal necrosis, approximately six weeks after starting trilostane therapy. This 
dog responded to trilostane discontinuation and supportive care. 

Two dogs developed hypoadrenocorticism during the study. These two dogs had clinical signs consistent with hypoadrenocorticism 
(lethargy, anorexia, collapse) and post-ACTH cortisol levels ≤ 0.3 µg/dL. Both dogs responded to trilostane discontinuation and 
supportive care, and one dog required continued treatment for hypoadrenocorticism (glucocorticoids and mineralocorticoids) after 
the acute presentation. 

Additional adverse reactions were observed in 93 dogs. The most common of these included diarrhea (31 dogs), lethargy (30 dogs), 
inappetence/anorexia (27 dogs), vomiting (28 dogs), musculoskeletal signs (lameness, worsening of degenerative joint disease) 
(25 dogs), urinary tract infection (UTI)/hematuria (17 dogs), shaking/shivering (10 dogs), otitis externa (8 dogs), respiratory signs 
(coughing, congestion) (7 dogs), and skin/coat abnormality (seborrhea, pruritus) (8 dogs). 

Five dogs died or were euthanized during the study (one dog secondary to adrenal necrosis, discussed above, two dogs due to 
progression of pre-existing congestive heart failure, one dog due to progressive central nervous system signs, and one dog due to 
cognitive decline leading to inappropriate elimination). In addition to the two dogs with adrenal necrosis/rupture and the two dogs 
with hypoadrenocorticism, an additional four dogs were removed from the study as a result of possible trilostane-related adverse 
reactions, including collapse, lethargy, inappetence, and trembling. 

Complete blood counts conducted pre- and post-treatment revealed a statistically significant (p <0.005) reduction in red cell 
variables  (HCT, HGB, and RBC), but the mean values remained within the normal range. Additionally, approximately 10% of the dogs 
had elevated BUN values (≥ 40 mg/dL) in the absence of concurrent creatinine elevations. In general, these dogs were clinically 
normal at the time of the elevated BUN.

In a long term follow-up study of dogs in the US effectiveness study, the adverse reactions were similar to the short term study. 
Vomiting, diarrhea and general gastrointestinal signs were most commonly observed. Lethargy, inappetance/anorexia, heart murmur 
or cardiopulmonary signs, inappropriate urination/incontinence, urinary tract infections or genitourinary disease, and neurological 
signs were reported. Included in the US follow-up study were 14 deaths, three of which were possibly related to trilostane. Eleven 
dogs died or were euthanized during the study for a variety of conditions considered to be unrelated to or to have an unknown 
relationship with administration of trilostane.

In two UK field studies with 75 dogs, the most common adverse reactions seen were vomiting, lethargy, diarrhea/loose stools, and 
anorexia. Other adverse reactions included: nocturia, corneal ulcer, cough, persistent estrus, vaginal discharge and vulvar swelling in 
a spayed female, hypoadrenocorticism, electrolyte imbalance (elevated potassium with or without decreased sodium), collapse and 
seizure, shaking, muscle tremors, constipation, scratching, weight gain, and weight loss. One dog died of congestive heart failure and 
another died of pulmonary thromboembolism. Three dogs were euthanized during the study. Two dogs had renal failure and another 
had worsening arthritis and deterioration of appetite.

In a long term follow-up of dogs included in the UK field studies, the following adverse reactions were seen: hypoadrenocortical 
episode (including syncope, tremor, weakness, and vomiting), hypoadrenocortical crisis or renal failure (including azotemia, vomiting, 
dehydration, and collapse), chronic intermittent vaginal discharge, hemorrhagic diarrhea, occasional vomiting, and distal limb edema. 
Signs of hypoadrenocorticism were usually reversible after withdrawal of the drug, but may be permanent. One dog discontinued 
VETORYL Capsules and continued to have hypoadrenocorticism when evaluated a year later. Included in the follow-up were reports 
of deaths, at least 5 of which were possibly related to use of VETORYL Capsules. These included dogs that died or were euthanized 
because of renal failure, hypoadrenocortical crisis, hemorrhagic diarrhea, and hemorrhagic gastroenteritis.

Foreign Market Experience: The following events were reported voluntarily during post-approval use of VETORYL Capsules in foreign 
markets. The most serious adverse events were death, adrenal necrosis, hypoadrenocorticism (electrolyte alterations, weakness, 
collapse, anorexia, lethargy, vomiting, diarrhea, and azotemia), and corticosteroid withdrawal syndrome (weakness, lethargy, anorexia, 
and weight loss). Additional adverse events included: renal failure, diabetes mellitus, pancreatitis, autoimmune hemolytic anemia, 
vomiting, diarrhea, anorexia, skin reactions (rash, erythematous skin eruptions), hind limb paresis, seizures, neurological signs from 
growth of macroadenomas, oral ulceration, and muscle tremors.

POST-APPROVAL EXPERIENCE: As of June 2013, the following adverse events are based on post-approval adverse drug 
experience reporting. Not all adverse reactions are reported to FDA CVM. It is not always possible to reliably estimate the adverse 
event frequency or establish a causal relationship to product exposure using this data. The following adverse events are listed 
in decreasing order of reporting frequency: anorexia, lethargy/depression, vomiting, diarrhea, elevated liver enzymes, elevated 
potassium with or without decreased sodium, elevated BUN, decreased Na/K ratio, hypoadrenocorticism, weakness, elevated 
creatinine, shaking, renal insufficiency. In some cases, death has been reported as an outcome of the adverse events listed 
above. 
For a cumulative listing of adverse reactions for trilostane reported to the CVM see: http://www.fda.gov/ADEreports 

This listing includes Adverse Events reported to CVM for products, such as VETORYL Capsules, that contain the active ingredient 
trilostane. Listings by active ingredient may represent more than one brand name. 

To report suspected adverse events and/or obtain a copy of the MSDS or for technical assistance, call Dechra Veterinary Products 
at  (866) 933-2472.

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

INFORMATION FOR DOG OWNERS: Owners should be aware that the most common adverse reactions may include: an 
unexpected decrease in appetite, vomiting, diarrhea, or lethargy and should receive the Client Information Sheet with the prescription. 
Owners should be informed that control of hyperadrenocorticism should result in resolution of polyphagia, polyuria and polydipsia. 
Serious adverse reactions associated with this drug can occur without warning and in some cases result in death (see 
ADVERSE REACTIONS and POST-APPROVAL EXPERIENCE). 

Owners should be advised to discontinue VETORYL Capsules and contact their veterinarian immediately if signs of 
intolerance such as vomiting, diarrhea, lethargy, poor/reduced appetite, weakness, or collapse are observed. Owners 
should be advised of the importance of periodic follow-up for all dogs during administration of VETORYL Capsules.

CLINICAL PHARMACOLOGY:  Trilostane absorption is enhanced by administration with food. In healthy dogs, maximal plasma levels 
of trilostane occur within 1.5 hours, returning to baseline levels within twelve hours, although large inter-dog variation occurs. There 
is no accumulation of trilostane or its metabolites over time. 

EFFECTIVENESS: Eighty-three dogs with hyperadrenocorticism were enrolled in a multi-center US field study. Additionally, 30 
dogs with hyperadrenocorticism were enrolled in two UK field studies. Results from these studies demonstrated that treatment with 
VETORYL Capsules resulted in an improvement in clinical signs (decreased thirst, decreased frequency of urination, decreased 
panting, and improvement of appetite and activity). Improvement in post-ACTH cortisol levels occurred in most cases within 14 days 
of starting VETORYL Capsules therapy. 

In these three studies, there were a total of 10 dogs diagnosed with hyperadrenocorticism due to an adrenal tumor or due to 
concurrent pituitary and adrenal tumors. Evaluation of these cases failed to demonstrate a difference in clinical, endocrine, or 
biochemical response when compared to cases of pituitary-dependent hyperadrenocorticism. 

ANIMAL SAFETY:  In a laboratory study, VETORYL Capsules were administered to 8 healthy 6 month old Beagles per group at 0X 
(empty capsules), 1X, 3X, and 5X the maximum starting dose of 6.7 mg/kg twice daily for 90 days. Three animals in the 3X group 
(receiving 20.1 mg/kg twice daily) and five animals in the 5X group (receiving 33.5 mg/kg twice daily) died between Days 23 and 
46. They showed one or more of the following clinical signs: decreased appetite, decreased activity, weight loss, dehydration, soft 
stool, slight muscle tremors, diarrhea, lateral recumbency, and staggering gait. Bloodwork showed hyponatremia, hyperkalemia, and 
azotemia, consistent with hypoadrenocortical crisis. Post-mortem findings included epithelial necrosis or cystic dilation of duodenal 
mucosal crypts, gastric mucosal or thymic hemorrhage, atrial thrombosis, pyelitis and cystitis, and inflammation of the lungs.

ACTH stimulated cortisol release was reduced in all dogs treated with VETORYL Capsules. The dogs in the 3X and 5X groups had 
decreased activity. The 5X dogs had less weight gain than the other groups. The 3X and 5X dogs had lower sodium, albumin, total 
protein, and cholesterol compared to the control dogs. The 5X dogs had lower mean corpuscular volume than the controls. There 
was a dose dependent increase in amylase. Post-mortem findings included dose dependent adrenal cortical hypertrophy. 

STORAGE INFORMATION: Store at controlled room temperature 25°C (77°F) with excursions between 15°-30°C (59°-86°F) 
permitted.

HOW SUPPLIED: VETORYL Capsules are available in 5, 10, 30, 60 and 120 mg strengths, packaged in aluminum foil blister cards 
of 10 capsules, with 3 cards per carton. 
VETORYL Capsules 5 mg  NDC 17033-105-30 
VETORYL Capsules 10 mg  NDC 17033-110-30 
VETORYL Capsules 30 mg  NDC 17033-130-30 
VETORYL Capsules 60 mg  NDC 17033-160-30 
VETORYL Capsules 120 mg  NDC 17033-112-30

NADA 141-291, Approved by FDA.

Distributed by: 
Dechra Veterinary Products 
7015 College Boulevard, Suite 525 
Overland Park, KS 66211
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