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Cushing’s Disease

Asupplement to Clinician’s Brief and Veterinary Team Brief

A Compass for Cushing’s:
Demystifying Canine
Hyperadrenocorticism

J. Catharine Scott-Moncrieff, MA, MS,
Vet MB, DACVIM, DECVIM
Purdue University, West Lafayette, Indiana

KEY POINTS

» Absence of laboratory abnormalities
does not rule out hyperadrenocor-
ticism. Clinical signs are the most
importantindicator of the diagnosis.

» Each diagnostic test has strengths
and weaknesses. Choosing the
appropriate one is an individualized
process.

» VETORYL Capsules (trilostane) are FDA-approved for the treatment of
hyperadrenocorticism.

» Active listening and then addressing client concerns or comments are key to
successful diagnosis and treatment.

» Monitoring needs to be shared by the client and veterinary team.

» Clients will need support and encouragement to accept and comply with treatment
recommendations.

Canine hyperadrenocorticism (Cush-
ing’s syndrome) is the constellation

of abnormalities resulting from exces-
sive circulating concentrations of gluco-
corticoid hormones. (See Tables 1 and
2, pages 2 and 3.) Cortisol is the most
common secretory product of the adre-
nal gland in hyperadrenocorticism
(HAC), although excessive secretion of
other adrenal hormones such as sex
hormones and mineralocorticoids has
also been documented. Approximately
80% to 85% of cases of spontaneous
canine HAC are due to an adrenocorti-
cotropic hormone (ACTH) secreting
pituitary tumor (pituitary dependent
hyperadrenocorticism; PDH), with the
remainder due to autonomous secre-
tion of cortisol by an adrenocortical
tumor (AT).

Itis important to differentiate sponta-
neous HAC from iatrogenic HAC, which is
caused by exogenous administration of
glucocorticoids. Clinical signs of iatro-
genic and spontaneous HAC cannot be
distinguished so identification of iatro-
genic HAC is based on a history of steroid
administration and, if necessary, results
of an ACTH stimulation test. HAC may
interfere with the quality of life of both
dog and owner. If left untreated, patients
are also more susceptible to potentially
life-threatening complications such as uri-
nary tract infection, diabetes mellitus,
and systemic hypertension. Although
most of the current treatment options for
canine HAC do not address the underlying
abnormality (a benign pituitary tumorin
85% of spontaneous cases), appropriate
treatment can resolve clinical signs and
prevent complications.
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STEP 2: DIAGNOSIS

Owner Observation

& Testing

J. Catharine Scott-Moncrieff, MA, MS, Vet MB, DACVIM, DECVIM

Purdue University, West Lafayette, Indiana

Diagnosis of HAC relies on the historical and physical
examination findings, a laboratory minimum database (CBC,
serum chemistry panel, urinalysis), and specific endocrine
function tests. Not all dogs respond in the same way to

high cortisol concentrations, so making a diagnosis of

HAC may be challenging; a myriad of clinical signs may be
observed. Although in severe cases the clinical signs are very
characteristic, in others they may be more subtle with only

one or two being present.

Signalment & Clinical Signs

HAC is typically a geriatric disease with a
median age of 11 years; it is unlikely in a
dog <6 years of age. Owner observations
are very important for documenting the
clinical signs of HAC because many may
not be obvious in the examination room.
Neurologic abnormalities from pituitary
macrotumor syndrome may be very sub-
tle (Table 1).

Laboratory Abnormalities
Although commonly observed (Table 2),
absence of laboratory abnormalities
does not rule out HAC. Conversely, labo-
ratory abnormalities without clinical
signs should not be an indication for
testing for Cushing’s syndrome.

Endocrine Tests

Measurement of baseline cortisol has no
value in diagnosing HAC. Confirmation of
HAC is made through endocrine function
testing such as the urine cortisol:creati-
nine ratio (UCCR), the low-dose dexa-
methasone suppression (LDDS) test, and
the ACTH stimulation test. To distinguish
PDH from functional adrenal tumors, the
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low- and high-dose dexamethasone sup-
pression tests, basal ACTH concentra-
tion, and diagnostic imaging are used.

Each of these tests has strengths and
weaknesses; the choice depends on the
individual case. Because systemic illness
canresult in false positive results, HAC
testing should be postponed until the
patient is systemically well.

UCCR—The UCCR provides an integrated
reflection of cortisol production, thereby
adjusting for fluctuations in blood corti-
sol concentrations. It is a sensitive test
for diagnosis of canine hyperadrenocor-
ticism (sensitivity 75%-100%); however,
reported specificity varies widely (20%-
77%) depending upon the protocol
used.' The protocol described here raises
sensitivity to 99% and specificity to
77%?: Two morning urine samples
should be collected at home at least 2
days after a veterinary visit. A result well
within the reference range makes a diag-
nosis of HAC unlikely, while 2 urine sam-
ples with an increased UCCR from a dog
with appropriate clinical signs is consis-

CLINICAL
MANIFESTATIONS
OF CANINE HAC!

Common

Polydipsia/polyuria

Polyphagia

Excessive panting

Abdominal distention

Endocrine alopecia

Hepatomegaly

Muscle weakness/atrophy

Systemic hypertension

Lethargy

Hyperpigmentation of skin

Comedones

Thin skin

Poor hair regrowth

Urine leakage

Insulin resistant diabetes mellitus

Persistent or recurrent UTls

Pyoderma

Rare

Thromboembolism

Ligament rupture

Facial nerve palsy

Pseudomyotonia

Testicular atrophy/persistent anestrus

Pituitary macrotumor syndrome

Bruising




tent with HAC. The author recommends
that the diagnosis of HAC should be con-
firmed by another test such as the LDDS
test.

LDDS—This test relies on the fact that
administration of exogenous glucocorti-
coids suppresses the production of ACTH
from the normal pituitary and therefore
cortisol from the normal adrenal gland.
Suppression persists in normal dogs for
16 to 24 hours. Since dexamethasone is
not detected by the assay for cortisol,
cortisol can be measured after adminis-
tration of exogenous dexamethasone.
Dogs with HAC do not exhibit normal
suppression after administration of
dexamethasone because in PDH, the
pituitary gland is less sensitive to gluco-
corticoid feedback, while adrenal tumors
(AT) function independently of ACTH; in
addition, dexamethasone is metabolized
more quickly in dogs with HAC.

For these reasons, in dogs with either
form of HAC, no suppression occurs 8
hours after low-dose dexamethasone
administration. The LDDS test has a sen-
sitivity of 85% to 100% and a specificity
of 44% to 73%." The LDDS should not be
used until iatrogenic HAC has been
excluded by the history and if necessary,
an ACTH stimulation test. To perform the
LDDS test, a blood sample is collected
for measuring a baseline cortisol, fol-
lowed by the administration of dexa-
methasone (dexamethasone sodium
phosphate or dexamethasone in poly-
ethylene glycol) IV at a dose of 0.01 mg/
kg. The patient is then left undisturbed in
a cage and a second blood sample is col-
lected 8 hours later, which in normal
dogs will show suppression of the corti-
sol concentration typically to <1.0 pg/
mL. Dogs with HAC do not demonstrate
this suppression. Additional information
may be obtained by measuring a cortisol
concentration 4 hours after dexametha-
sone administration. If suppression
occurs at 4 hours but “escape” occurs at
8 hours, PDH is confirmed.

ACTH stimulation test—The ACTH stim-
ulation test relies on the assumption that
hyperplastic or neoplastic adrenals often
have abnormally large reserves of corti-
sol and therefore over-respond to maxi-
mal stimulation by ACTH. In contrast,
dogs with iatrogenic HAC usually have a
suppressed response to ACTH. A blood

sample is collected for measurement of
baseline cortisol; synthetic ACTH (cosyn-
tropin, tetracosactrin) is then adminis-
tered at a dose of 5 pg/kg IV. A second
blood sample for measurement of corti-
sol is collected one hour later. The
reported specificity of the ACTH stimula-
tion test for diagnosis of HAC ranges
from 59% to 93%.! Sensitivity for diagno-
sis of pituitary dependent HAC ranges
from 80% to 84%"3 while sensitivity is
only ~60% in dogs with functional adre-
naltumors.! The ACTH stimulation test
does not help in distinguishing between
AT and PDH. Because of its lower sensi-
tivity compared with the LDDS test, the
ACTH stimulation test is not the first

test of choice for spontaneous HAC but
should be used to differentiate sponta-
neous from iatrogenic HAC.

Advantages &

Disadvantages of Tests

The UCCR s an excellent screening test for
spontaneous HAC but is usually not used
as the only confirmatory test. The LDDS is

both very sensitive and specific and can
assist in differentiating PDH from AT but
will not identify iatrogenic HAC. The ACTH
stimulation test is less sensitive but can
identify iatrogenic HAC. When clinical
signs of HAC are present and there is no
history of exogenous corticosteroid
administration, the LDDS is the most
appropriate initial diagnostic test. If this
testis abnormal or borderline, the ACTH
stimulation test may be used to confirm or
support the diagnosis of HAC and obtain a
baseline for monitoring response to treat-
ment. Testing should be repeated in1to 3
months if the result is negative but no
other cause of the clinical signs is identi-
fied. In dogs with obvious clinical signs of
HAC and persistent normal cortisol test-
ing, a sex hormone profile may be consid-
ered. In animals with suspected iatrogenic
HAC, the ACTH stimulation test is the test
of choice.

Differentiation of PDH
from Adrenal Tumors
Endocrine function tests such as the

LABORATORY ABNORMALITIES ASSOCIATED WITH HAC

L
Test Finding
CBC Lymphopenia

Neutrophilic leukocytosis

Eosinopenia

Thrombocytosis

Polycythemia

Serum chemistry panel

Increased alkaline phosphatase

Increased alanine aminotransferase

Hypercholesterolemia

Hypertriglyceridemia

Hyperglycemia

Urinalysis

Low urine specific gravity

Glucosuria

Proteinuria

Evidence of urinary tract infection
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EXPLAINING CUSHING’S TESTS TO OWNERS

The interpretation of tests for HAC can be confusing to owners especially when
multiple tests are required or when the interpretation of the results is equivocal. It is
particularly important for them to understand that the test must be interpreted in the
context of the patient’s clinical signs. Some important points to emphasize:

» Testing is usually not recommended if clinical signs of HAC are not present.

» Several different blood and urine tests can be used either singly or together

to make a diagnosis of HAC.

» The tests usually require collection of 2 or 3 blood samples in a low-stress

environment.

» Tests need to be repeated from time to time to verify that the proper dosage

of medication is being used.

» The correct dosage is important in alleviating the clinical signs and returning

the pet’s and owner’s life to normal.

» Collecting urine samples may be performed at home; otherwise testing is

donein the hospital.

» Sometimes tests are not diagnostic or may give borderline results.

» If the tests are not diagnostic, the recommendation may be to repeat them

in 2 to 3 months.

» In some cases additional tests such as radiographs, ultrasound, or
measurement of blood pressure may be required.

The ACTH
concentration
in PDH is not
always above
the reference
range.

high- and low-dose dexamethasone
suppression tests, endogenous ACTH
concentration, and diagnostic imaging
modalities are used to differentiate PDH
from AT. Suppression of basal cortisol
concentration by >50% 4 or 8 hours after
administration of either a low or high
dose of dexamethasone is diagnostic for
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PDH; if > 50% suppression is seen, HDDS
testing is unnecessary. Lack of suppres-
sion, however, is not diagnostic for AT
and additional testing is required. Mea-
surement of an ACTH concentration is
also useful in differentiating PDH from
AT. In dogs with a functional adrenal
tumor, the ACTH concentration should
be low, whereas with PDH the ACTH con-
centration should be normal or high.
Because of episodic secretion of ACTH,
the ACTH concentration in PDH is not
always above the reference range. If the
ACTH concentration is above the labora-
tory reference range, this confirms PDH,
but a low ACTH concentration does not
confirm the diagnosis of AT.

Diagnostic Imaging

Approximately 57% of ATs are identified

on abdominal radiographs compared to
72% with ultrasonography.* Other radio-
graphic findings may include hepatomeg-
aly, osteopenia, dystrophic mineralization,
and distension of the urinary bladder.
Thoracic radiographs may reveal metasta-

sis, pulmonary thromboembolism, or min-
eralization of the bronchi and pulmonary
parenchyma. In dogs with PDH, ultra-
sound of the adrenal glands typically
reveals bilaterally symmetrical enlarge-
ment with preservation of normal archi-
tecture. The glands may not be identicalin
size but the smaller gland in dogs with
PDH typically has a dorsoventral width>5
mm.> The size of the glands may be within
normal range in some dogs with PDH.

In dogs with a functional adrenal tumor,
there should be unilateral adrenal gland
enlargement with abnormal adrenal gland
architecture while the contralateral adre-
nal gland is small (<5 mm in dorsoventral
width). Evidence of a tumor thrombus
within the vena cava is detected on ultra-
sound in 11% of dogs with adrenocortical
tumors® and evidence of distant metasta-
sis to abdominal organs may be present.
Bilateral ATs and macronodular hyperpla-
sia of the adrenal gland in dogs with PDH
may complicate the interpretation of
ultrasound findings. Computed tomogra-
phy is also useful to evaluate the adrenal
glands, especially in dogs with AT. MRI or
CT of the brain is helpful in determining
pituitary tumor size in PDH. Approximately
70% of dogs with PDH have a detectable
pituitary tumor on CT or MRI.”
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STEP 3. TREATMENT

Pinpointing Therapy

Todd Archer, DVM, MS, DACVIM

Associate Professor, Mississippi State University College of Veterinary Medicine

Treatment of canine hyperadrenocorticism (HAC) is directed

at resolution of clinical signs, improvement in quality of life

for the patient and owner, and reduction of risks associated
with uncontrolled disease. These risks include recurrent
secondary infections, diabetes mellitus, hypertension,
calcinosis cutis, pancreatitis, and clot formation with pulmonary
thromboembolism. Treatment should be instituted only in
patients showing clinical signs, and even then a discussion
should take place with each owner about the pros and cons.

If clinical signs are absent and only blood
work values are consistent with Cushing’s
disease, treatment is not indicated. Treat-
ment options, protocols, and prognoses
also vary depending on the type of HAC.

Adrenal Dependent HAC
Treatment for adrenal dependent HAC
includes both surgical and medical
options. While excision is the treatment of
choice for adrenal tumors (AT) causing
HAC, complication rates can be as high as
46% and mortality as high as 21%." Thus,
adrenalectomy should be performed by
only an experienced surgeon. If surgery
successfully removes all tumor burden, it
may be curative, but complications can
be severe. When the owner does not
want to pursue surgery or the AT is not
surgically amenable, medical manage-
ment is appropriate.

Pituitary Dependent HAC (PDH)
Treatment options for PDH are also sur-
gery and medical management. At this
time, medical management is preferred in
the United States.? Hypophysectomy is
performed at Utrecht University and in
limited centers in the United States. Tri-
lostane, mitotane, selegiline, and keto-
conazole are all choices for medical

management, but trilostane and mito-
tane are most effective and commonly
used. With trilostane or mitotane, dosage
adjustments are based on ACTH stimula-
tion testing results as well as the individ-
ual patient response to therapy. The
author does not consider ketoconazole
and selegiline good treatment options for
canine hyperadrenocorticism.

Trilostane

Trilostane (VETORYL Capsules) is FDA-
approved for the treatment of canine
HAC. Median survival time for dogs with
adrenal dependent HAC treated with tri-
lostane and mitotane were 353 and 102
days respectively.3 Trilostane’s mecha-
nism of action is competitive inhibition
of 3-hydroxysteroid dehydrogenase
(3B-HSD). It reduces synthesis of cortisol,
aldosterone, and adrenal androgens,
and the effects appear to be reversible
and dose dependent in most patients.
Oral trilostane is rapidly absorbed, and
absorption is enhanced when adminis-
tered with food.

Initial dosage recommendations (2.2 to
6.7 mg/kg once a day) and protocols are
the same for PDH and AT. In calculating
dosages, round down and start at the

IS COMPOUNDING
NECESSARY?

The recent addition of a 5-mg VETORYL
Capsule size provides more dosing options
and makes compounding less necessary
to fine-tune treatment. However,
compounding may still be needed for
some patients. In addition to VETORYL
Capsules (available in 5-,10-, 30-, 60-,
and 120-mg sizes), trilostane is available
from many veterinary compounding
pharmacies that make their products
from bulk ingredient or directly from
VETORYL Capsules. A 2012 study* of the
trilostane concentration in products
from 8 compounding pharmacies found
a wide variation, ranging from 39% to
152.6% of the label claim. All batches
compounded from VETORYL Capsules
as well as the content in all proprietary
VETORYL Capsules conformed to the
acceptance criteria (90% to 105% of label
claim), whereas 38% of batches ordered
from compounding pharmacies failed

to do so. This variation can play a critical
role in the management of a patient. If

a compounded product is needed, the
author recommends having the pharmacy
use only VETORYL Capsules.

lower end of the range. The author starts
atan initial total daily dosage of 2-3 mg/
kg/day. Once daily administration is rec-
ommended on the drug label. However, if
clinical signs are not controlled for the full
day, twice daily administration may be
needed for optimum control. In diabetic
patients, always use the twice-daily pro-
tocol to provide consistent therapy across
a12-hourinterval.

If using a potassium-sparing diuretic or
ACE inhibitor, hyperkalemia can develop.
Side effects of trilostane are usually mild
and can include lethargy, inappetence,
and gastrointestinal upset within the
first few days of treatment.

Arare life-threatening side effect of trilos-
tane is acute adrenal necrosis with devel-
opment of Addisonian crisis, which is
caused by acute adrenal insufficiency
resulting from cortisol deficiency with or
without aldosterone deficiency. Dispense
dexamethasone tablets (not prednisone,
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as it can cross-react with the cortisol
assay for the ACTH stimulation test) at a
dosage of 0.1 mg/kg for emergency use at
home. If Addisonian crisis is suspected
(patient is exhibiting vomiting, diarrhea,
and collapse), the client should adminis-
ter dexamethasone and immediately
bring the patient to the clinic. An ACTH
stimulation test will confirm whether
Addisonian crisis has occurred.

Mitotane

Mitotane is an adrenocorticolytic agent.
Thus, its effects may not be reversible.
There are two consecutive phases of
treatment: an initial loading phase and
chronic maintenance. In the initial phase,
the patient receives ~ 50 mg/kg/day to
be divided and given twice daily with
food. Once loading is successfully com-
pleted, the patient receives ~ 50 mg/kg/
week, divided over several days.

Monitoring

Mitotane is an older drug whose use is
decreasing with time, especially since it is
not FDA-approved. Because of the critical
nature of the induction phase and the
potential serious side effects of therapy,
mitotane involves significant monitoring,
which is beyond the scope of this article.

With trilostane, the first recheck should
be scheduled in 10 to 14 days after start-
ing therapy. Trilostane should be given
with food, including on the day of a
recheck. The first and every recheck
thereafter should include discussions
with clients about clinical improvement
and any side effects, as well as ACTH
stimulation test results and electrolyte
levels. The ACTH stimulation test should
be performed 4 to 6 hours after dosing.
Most dogs will have demonstrated an
improvement in clinical signs, such as a
reduction in drinking, urinating, and
appetite, at the first recheck. Some will
not have yet realized the full effects of tri-
lostane after two weeks of therapy; it may
take a full month. If the ACTH stimulation
test results are above the ideal range at
the first recheck, an increase in dosage
may not be indicated until 30 days after
starting therapy. The first recheck can
then ideally rule out overdosing.
Controlling the hypothalamic/pituitary/
adrenal axis is essential. Post-ACTH
stimulation test cortisol values should
be within the range for well controlled
patients, which varies depending on the
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TRILOSTANE CHEAT SHEET

» How it works: Reversible inhibition of 3f3-hydroxysteroid dehydrogenase (33-HSD)

v

Starting dose: 2.2-6.7 mg/kg once a day

» Monitoring: Recheck with testing 10-14 days after initiating therapy/dosage change

v

» Contraindications: - Primary hepatic disease

Upon disease control: Recheck with testing at 30 and 90 days; then every 3-6 months

« Renal insufficiency « Pregnancy

Owners should not handle capsules if pregnant/trying to conceive.

reference used. The author uses between
1.5and about 9 pg/dL. The key is resolu-
tion of clinical signs without excessive
cortisol suppression. |f a dosage adjust-
ment is indicated, use a factor of 10% to
15%. Warn owners that it usually takes 2 to
3 dose adjustments to achieve control, and
schedule a recheckin 10 to 14 days.

Once a patient is well managed, rechecks
with ACTH stimulation and electrolyte
testing should occur at 1and 3 months,
and then every 3 to 6 months as long as
the disease is clinically well controlled.
While there is no perfect schedule, the
above schedule is referenced elsewhere.?
In patients in which once-a-day dosing
achieves adequate ACTH stimulation test
results but not control of clinical signs, or
signs seem controlled during the day but
not at night, change to twice-daily dosing,
giving half the total daily dose in the
morning and evening with meals.

Putting It All Together

When it comes to uncovering a pet suf-
fering from Cushing’s disease, it is every-
one’s job to ask appropriate questions
and to actively listen to what the client
says. Clients may bring in their older dog
for a wellness exam, but when the recep-
tionist asks about changes in the dog’s
health or general behavior, they may
reveal subtle clues suggesting Cushing’s
disease. Often, clients brush these off as
simply part of the dog getting older.

Once HAC has been diagnosed, empha-
size the goals of management—ie, get-
ting their dog back to normal. Stress how
appropriate treatment will improve the
clinical signs. Don’t assume clients will
not pay for something; if they under-
stand how it will improve quality of life
for their dog and themselves, many are
willing to do what it takes.

When the disease process is controlled,
the patient’s clinical signs will begin to
resolve. One of the main goals of treat-
ment is getting life back to normal for both
patient and owner. Everyone from the
front desk to the exam room can contrib-
ute to this goal. Everyone should be listen-
ing to the client as he or she describes the
dog’s clinical signs, response to therapy,
and any complications that may occur.
Hearing about the changes, no matter how
subtle, isimportant for evaluating each
patient, as an accurate patient evaluation
is critical to determining the final dosage of
medication for the individual patient.
Titration of therapy over time is based on
adequate resolution of clinical signs and
laboratory testing (ACTH stimulation test-
ing and monitoring of electrolytes).

Itis also very important to stress up front
that medical management is life-long,
requiring rechecks in order to gain and
maintain optimum control in the safest
manner possible. This will require more
checks early on and fewer as good con-
trolis achieved: Good client communica-
tion is imperative in achieving successful
management. Taking time to explain the
treatment process at the start will help
eliminate owner frustration.
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So Your Dog Has
Cushing’s Disease...

Brittany Fright, RVT
Mississauga-Oakville Veterinary Emergency Hospital and Referral Group,
Internal Medicine Department

Hyperadrenocorticism (also known as Cushing’s disease) is a condition in which the
adrenal gland produces too much steroid hormone (cortisol). Common signs of
Cushing’s disease include:

» increased drinking and urination

> ravenous appetite

> excessive panting

» distended abdomen (pot-bellied appearance)

» hair loss

Your veterinarian will discuss with you what a diagnosis of Cushing’s disease means for
your dog:

» Treatment options include surgery or medical management. Your veterinarian will
discuss what option may be best for your dog.

» Many veterinarians choose either trilostane or mitotane as the medication.
» Medications will not cure the disease; rather they are aimed at controlling symptoms.

» Complications of uncontrolled Cushing’s disease include elevated blood pressure,
chronic urinary tract infections, skin lesions, and/or diabetes mellitus.

» Close control is required to avoid disease complications.

» Side effects that are usually mild may occur from medications. These might include
vomiting, diarrhea, decreased appetite, and reduced energy level.

> If side effects are severe or persistent, they may indicate a more severe adverse event
(seeright*).

» Cushing’s disease can take several weeks to months to control.

> If your dog is treated with medication, regular physical examinations and lab work
such as cortisol checks will be needed to monitor the dose.

» Many dogs respond well to treatment and, over time, owners will see improvement in
their dog’s overall well-being.

L
WHAT YOU NEED TO DO

» Be open and honest with your
veterinary team about what you
expect to accomplish.

» Communicate your ideal time line
and budget with your veterinarian.

» Watch for any side effects of
medications and report them
promptly to your veterinarian.

» Follow administration instructions
closely, including giving medication
with food.

» Give medications consistently and
bring your dog in for scheduled
rechecks.

* An important complication to watch
foris an Addisonian crisis, which is
life-threatening and reflects a dramatic
decrease in cortisol levels. If your pet
experiences vomiting, diarrhea,
anorexia, lethargy, generalized weak-
ness, or muscle tremors after treat-
ment is started, contact a member of
the team immediately.
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STEP 4. CLIENT COMMUNICATION

Getting Clients to
Say “YES!” to Treating
Cushing’s Disease

Brittany Fright, RVT

Mississauga-Oakville Veterinary Emergency Hospital
and Referral Group, Internal Medicine Department

You've just given a life-altering diagnosis to a valued client about a
family member. The pet owneris likely to be overwhelmed at the
moment and may have difficulty understanding and absorbing all
of the information provided. In the fast-paced veterinary clinic, it
can be hard to sit back and provide the thorough information and

encouragement a client needs.

Moreover, clients may need time on their
own—to go home, discuss the situation
with family members, and digest the
information they have been given. What
your clients currently understand is that
they have been living with some very

O
“TUNING IN” TO CLIENTS

During conversations with owners of
pets with HAC, listen carefully for key
words or concepts to indicate they
need more information/clarification on
specific aspects of the disease and its
management. Examples include:

» Concerns over clinical signs
» Financial constraints

» Time commitment concerns with
repeated monitoring

» Misinformation obtained online

» Time frame forimprovementin
clinical signs

» Information regarding co-morbidities
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troublesome clinical signs and you
thankfully have an answer for them.

Gathering Information

Active listening and then responding to
voiced concerns are critical to optimal
management and client satisfaction.
When probing for information that may
point to HAC and educating clients about
theillness and its management, several
factors are important:

» clinical signs of Cushing’s disease
» side effects of medications

» need for routine testing

» client expectations.

The last point is probably the most
important. Setting realistic expecta-
tions can mean all the differencein a
client’s satisfaction with a pet’s care.

Consistent, Positive Message
Communicating about HAC treatment
and its chronicity is important and
requires a solid team approach, ensuring
everyone is on the same page in how we
assist clients in making difficult decisions.
The treatment options can often be seen

as complex and expensive. You will need
to stress to clients that this is a chronic
illness, but that you will help them
throughout the treatment process to
make the best decisions for them and
their pet.

For avariety of reasons, most practitioners
will recommend medical treatment. Thisis
where a team communication approach is
most beneficial. From receptionist to tech-
nician to veterinarian, everyone needs to
provide a consistent, positive message of
encouragement and guidance. Reception-
ists are generally the first point of contact
for pet owners and can gather relevant
information about how the patient is
doing when confirming appointments or
checking patients in. Veterinary techni-
cians have a more hands-on role in client
communication and can be employed as
“translators” between doctor and owner.

It is easy for us, exposed to this illness reg-
ularly, to underestimate the impact on
pet owners of the uncontrollable appe-
tite, accidents in the house, and change in
appearance of their dog. These issues
can take a toll on pet owners and the dog/
owner bond. Our job as veterinary team
members is to prevent this from happen-
ing. As a veterinary professional, you can
involve your team by having them explain
medication administration, monitoring,
and possible side effects, including those
that could indicate an Addisonian crisis.
Adverse effects can be minimized by
ensuring the medication is administered
correctly, with a full meal. Side effects of
trilostane and mitotane may also mimic
those of Addisonian crisis. If they persist,
new ones develop, or are immediately
concerning, clients should be instructed
to comein for an ACTH stimulation test
immediately.

Monitoring

Clients should be prepared for the
fact that it may take some time and
repeated ACTH stimulation testing to
determine optimum dosages. Explain-
ing why we take a slow and steady
approach to medication administration
will offer clients peace of mind that their
money is being spent in the best way pos-
sible and that we are always mindful of
the patient’s well-being. Emphasize the
success stories. It is not uncommon for
clients to report their dogis acting like a

goofy puppy again.



Dechra

Veterinary Products

Diagnosis, Treatment and Monitoring
of Hyperadrenocorticism

STINSAVO IAHOLI,

VETORYL® CAPSULES

rilostane) )
(Adrenocamcs\ suppvelsaanl
for oral use i dogs

S3INSAvVO TAHOLIA
sTnsavo tasoian ||

s3INSAvo TaH01IA |}

b ® |
VETORYL CAPSULES

(trilostane)

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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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:

Sensitivity & Specificity Additional info

Urinary Cortisol to

¢ Highest sensitivity of all three tests
Creatinine Ratio (UCCR)

makes it a great screening test

¢ Highest confidence in a negative test
result

Lacks specificity
False positives are relatively common

Low-Dose
Dexamethasone
Suppression

High sensitivity

High confidence in a negative test result
Moderate specificity

False positives can occur

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

result

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

e 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

® | ong test (8 hours)

In some cases may differentiate between PDH and
ADH

Considered the screening test of choice unless
latrogenic HAC is suspected

¢ Relatively short test (1 hour)

e Test of choice if there is a history of exogenous
steroid therapy

Lacks sensitivity
False negatives are relatively common

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

o

Pituitary

It is necessary to differentiate between Pituitary Dependent macroadenoma

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 signhs compatible with hyperadrenocorticism.




Treatment and Monitoring of Hyperadrenocorticism

DAY 1

Start VETORYL"® Capsules at approximately 1 mg/Ib (2.2 mg/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 stimulation test 4-6 hours after morning capsule
Ensure morning capsule was given with food

Post-ACTH serum cortisol >1.45 pg/dL Showing clinical signs consistent with:

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

<1.45 pg/dL (<40 nmol/L) . Corticosteroid withdrawal syndrome (“relative”
and clinically well cortisol deficiency characterized by weakness,
lethargy, stiff gait, anorexia, fever during first 10 days
Continue treatment at current dose of therapy)

It is not recommended to increase dose . Hypoadrenocorticism (e.g., anorexia, lethargy/
yet, even if cortisol is >9.1 pg/dL depression, weakness, shaking/shivering, vomiting,
diarrhea, bradycardia, collapse)
Stop VETORYL Capsules for
approximately 7 days

RETURN TO DAY 1 and

>30 DAYS FROM INITIATION OF
TREATMENT

administer a LOWER DOSE History, physical examination, serum STOP VETORYL TREATMENT

Repeat ACTH stimulation test in BRI W & EE e S Confirm whether clinical signs are due to

10-14 days after restarting lower ACTH stimulation test 4-6 hours after hypoadrenocorticism with ACTH stimulation test and
dose morning capsule given with food analysis of serum electrolytes (in particular Na+ and K+)

Treat symptomatically as required, e.g.
¢ dexamethasone to treat hypocortisolemia

Assess degree of clinical improvement * IV 0.9% NaCl to resolve hyperkalemia

SIGNIFICANT IMPROVEMENT CLINICAL SIGNS NOT FULLY CONTROLLED

Rule out concurrent iliness

Post-ACTH Post-ACTH
serum cortisol Post-ACTH serum cortisol POSt'ACrI.H |
<1.45 pg/dL serum cortisol >5.4-9.1 pg/dL ser;T co y d'i° Post-ACTH serum
1.45-5.4 pg/dL >150-250 >9.1 Hg If clinical signs are cortisol >5.4 pg/dL
(<40 nmol/L) ( (250 nmol/L)
and clinically (40-150 nmol/L) nmol/L) = o not controlled for a (>150 nmol/L)
well full 24 hour period,
twice daily dosing or a

. dosage increase may
Continue on Continue current be indicated

Continue current dose dose and recheck RETURN TO DAY 1
treatment but monitor in 1-3 months OR
Stop at current clinical signs RETURN TO DAY
VETORYL dose carefully for 1 and increase
Capsules recurrence morning dose
for 7 days
depending on

Increase dose

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

the sevgr_ity Continue monitoring history, physical examination,
of the clinical electrolytes and ACTH stimulation test every 90 days.
signs and If dose is altered always recheck ACTH stimulation
then again 10-14 days later
RETURN TO Continue to monitor as per approved label
DAY 1 AT If you have questions at any point during recommendations
LOWER patient management, contact Dechra Perform ACTH stimulation test 4-6 hours post
DOSE Veterinary Technical Services at (866) 933-2472 morning capsule
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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 CH3

120 mg) for oral administration based on body weight. Trilostane (4a,5a-epoxy- oH
17B-hydroxy-3-oxoandrostane-2a-carbonitrile) is an orally active synthetic

steroid analogue that selectively inhibits 3 B-hydroxysteroid dehydrogenase in the
adrenal cortex, thereby inhibiting the conversion of pregnenolone to progesterone. N¢
This inhibition blocks production of glucocorticoids and to a lesser extent,
mineralocorticoids and sex hormones while steroid precursor levels increase.
The structural formula is:

CH3

He

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/Ib (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

ug/dL nmol/L Action
<1.45 <40 Stop treatment. Re-start at a decreased dose
1.45t05.4 40 to 150 Continue on same dose
>5.4t09.1 > 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 moming 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: e 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
acortisol of < 1.45 pg/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 pg/dL (40-250 nmol/L).

If the ACTH stimulation test is < 1.45 pg/dL (< 40 nmol/L) and/or if yte imbalances istic 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 pg/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 (0,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 pg/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.

Ina 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 g/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 (UT/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.

Ina 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. Itis 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:
htp://www.fda.gov/AnimalVeterinary/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, p ppetite, or collapse are observed. Owners should
be advised of the importance of periodic follow up for all dogs dunng admln\siranon 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, retumning to baseline levels within twelve hours, afthough 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
VETORVYL 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 OX (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

TAKE g OBSERVE LABEL
TIME DIRECTIONS
NADA 141-291, Approved by FDA.
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