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The Secret Sits

We dance round in a ring and 
suppose,

But the Secret sits in the middle and 
knows.

Robert Frost





People:

Third most commonintracranialtumor(10-15%) 

Incidentalomaôs in 1 in 6 adults(16 %)

Clinically apparent tumor in 1 in 1000 adults 

TumorscausingCushingôs disease 1.2ï2.4per

1 million adults

Dogs:

Tumorscausing Cushingôs disease1.0 per1,612 
dogs

90,000ï100,000newcases/year

Introduction



ACTH Dependent

Pituitaryadenoma

80%

70%
EctopicACTH 10%
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ACTH Independent 20%

Adrenaladenoma 10%
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Cushingôsin Man



ACTH Dependent

Parsdistalis

85%

60%

Parsintermedia

ACTH Independent 10%

25%

Adrenaladenoma 5%

Adrenalcarcinoma 5%

Meal/FoodInduced 

Ectopic

Cushingôsin Dogs



Lack of diurnalvariationof
ACTH andcortisol in dogs
andcats.

EpisodicsecretionofACTH.

Estimated90,000ï100,000
newcaninecasesdiagnosed
peryear.

Pathophysiology



Chronic hypercortisolemia 
results in clinical signs of 
Cushingôs Disease

Pathophysiology



Pituitarycarcinoma

Pituitary hyperplasia 

Adenomaof parsdistalis

~70%of dogswith 
PDH

Adenomaof pars 
intermedia

~ 20 - 30%of dogs 
with PDH

Pathophysiology



NormalPituitarySize

P/B ratio < .31 

Pituitaryheight

3.5ï7 mm



PituitarySize

Enlargedin 55ï68%

P/B ratio .32 - .67 

Tumors> 1 cmin 31%

Neurologic signs with masses 
greater than 8.5mm



Obesity 39-96%

Facialplethora 82-90%

Decreasedlibido 24-90%

Muscleweakness 60-82%

Menstrualirregularity 74-80%

Glucoseintolerance 50-80%

Hypertension 62-78%

Hirsutism 72-75%

Psychiatricdisorders 53-70%

Clinical Signs- Man



Polyuria 80%

Polydipsia 80%

Alopecia 80%

Polyphagia 70%

Hypertension 70%

Abdominaldistention 60%

Panting 35%

Obesity 25%

Behaviorchange 25%

Clinical Signs- Dog



Urinary freecortisol(UFC)

Latenight salivarycortisol ïoutpatients 

Midnight serum cortisol ïinpatients 

Dexamethasonesuppressiontesting

24hoururinecortisol 

8 amserumcortisol

Minimum of 2 positivetest results

Diagnosis- Man



ACTH StimulationTest

Low DoseDexamethasoneSuppressionTest(LDDS) 

UrineCortisol:Creatinine Ratio(UCCR)

SalivaryFreeCortisolTesting 

Hair CortisolConcentrations

Diagnosis- Dog



PlasmaACTH

Normalor high ïACTH dependent 

Pituitary MRI

LowïACTH independent 

Adrenalimaging

ACTH DependentïNo pituitary mass

BilateralIPSS to identifygradient.If no gradient:

Ectopic: CRHstim/HDDST,advancedimaging+/-scintigraphy

DiscriminatoryTests- Man



Mostcommonlyusedtests:

ACTH concentrations 

HDDST

Ultrasonic examination of adrenal glands 

2-3 % incidenceof incidentaloma

MRI

DiscriminatoryTests- Dog



Etiology of PDH

Complex

Not completely understood 

Theories:

Evidence in mansupportsa primarypituitary 
abnormality

Most evidence in dogssupportsahypothalamic 
disorder



Screeningfor GeneticMutationsin Canine PDH

Gsalpha

H-, K-, N-rasgenes

DNA-bindingdomainof the glucocorticoidreceptor 

Tpit

No differencesbetweencontrol andaffecteddogs

Etiology of PDH



Recentevidencesuggestsdopaminemayplay a role in
regulationof thehypothalamicpituitary adrenal(HPA)
axis

Dopamine inhibits secretionofACTH primarily from the 
pars intermedia

Dopamine appearsto haveaninhibitory effecton 
proopiomelanocortin,a precursorof ACTH in thepars 
distalis

Etiology of PDH





Clinical Signs of Canine Cushingôs Disease

Polyuria 

Polydipsia 

Polyphagia

Abdominaldistention 

Panting

Obesityor redistributionof 
bodyfat



Changein activity level

Decreasedexercise 
tolerance

Anestrus 

Testicularatrophy

Clinical Signs of Canine Cushingôs Disease



Dermatologic

Alopecia

Cutaneoushyperpigmentation 

Calcinosis cutis

Pyoderma 

Comedones

Clinical Signs of Canine Cushingôs Disease



Behavioralsigns:

Change in greeting behavior 

Change in activity level 

Change in responsiveness 

Abnormalsleep/wakecycles

Clinical Signs of Canine Cushingôs Disease



Diagnosis of Canine Cushingôs Disease

Minimum database

Pertinenthistoryandclinical signs 

Serumchemistries,complete blood count 

Urinalysis

Urineculture

SupplementalTests

Abdominalradiographs+ ultrasound



ACTH StimulationTest

Low DoseDexamethasoneSuppressionTest(LDDS) 

Urine Cortisol:Creatinine Ratio(UCCR)

Salivary Free Cortisol Testing 

Hair CortisolConcentrations

Diagnosis of Canine Cushingôs Disease



Screening Tests

Low DoseDexamethasoneSuppressionTest

Diagnosticin 90%of dogswith PDHorADH 

Requires 8 hourtestingperiod

Cannotbeusedto diagnoseiatrogenic Cushingôs 
disease



LDDS

Elevated 8 hour sample = HAC 

Compare4 and 8 hourlevels to Pre

50%suppression= PDH

Screening Tests
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Patient 1
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Screening Tests

Patient 2
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ACTH StimulationTest

Diagnosticin 80-85% of dogs with PDH orADH 

Can beusedto diagnose iatrogenic Cushingôs

Requires abaseline sample and1 hour 
(Cortrosyn) or 2 hour (IM gel) sample post 
ACTH administration

Screening Tests



Urine Cortisol:CreatinineRatio

Samplingerrors

High sensitivity

Low specificity

High numberof falsepositives

Screening Tests



PDHVSADH

Most commonly used tests:

High DoseDexamethasoneSuppression 
Test

Endogenous ACTH concentrations 

Ultrasonic examinationof adrenalglands



High Dose Dexamethasone Suppression Test

Key Points:

100%of dogswithADH will not suppress 

75%of dogswith PDHwill suppress

25%of PDHdogswill not suppress

Therefore lackof suppressionis non-diagnostic



Endogenous ACTH

PDHdogsshouldhave normal or increasedACTH 
concentrations

ADH dogsshouldhavedecreasedACTH 
concentrations

Someoverlap occurs with normal dogs



Deciding on 

TreatmentOptions



Treatment Options for PDH

o,pôDDD - Lysodren 

l-deprenyl-Anipryl

TrilostaneïModrenal,Vetoryl

Ketoconazole ïNizoral 

Bromocriptine 

Metyrapone- Metopirone



Trilostane

Adrenalenzymeinhibitor

Similar to ketoconazole andmetyrapone

Inhibitor of3ɓ-hydroxylase

Rapidreductionsin cortisolconcentrations 

May alsoaffectaldosteroneconcentrations

ŷK and ŹNaconcentrations



TRILOSTANE



Product Characteristics

5 , 10,30mg,60and 120mg capsules 

Blisterpacksof 30

Dose1-2 mg/kgSID

IdeallystartLOW

Dose in morningïeasierfor monitoring

Trilostane



Rapidlyabsorbedfrom thegastrointestinaltract

Dosingwith foodsignificantlyt rate& extent of absorption

Trilostane
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Trilostane



Monitoring

Electrolytes& ACTH stimulation  
test(4-6 hourspostdosing)

Pre-treatment

10 days,4 weeks,12 weeks

Every3 months

Eachdoseadjustment

Assessclinical signs





Adverse Reactions

Rare reports of adrenal necrosis 

Mediatedby risingACTH levels

Unmaskarthritisor inflammatorydermatitis 

Sudden death



US Clinical Study

107 dogs enrolled (103 were deemed evaluable) 

Agerange6-16 years

Bodyweight3-53.5kg

224dogsscreened

95 dogsw/ PDH;5 dogsw/ FAT 

1 dogPDH+ FAT

6 dogsinconclusivelocalization



Conclusionïhighly effective 

77.3%success

Successcriteria

Post-ACTH stim<9.1ug/dL 

Clinical improvement

US Clinical Study



Monitoring

Restingcortisol?

Post-ACTH cortisol 1.5- 9.1µg/dL

Somerecommend< 5.4ug/dl 

(4-6 hrs postdosing)



Optimizing Treatment

Increasein once daily doserequiredif:

Clinical signs not controlled 

Post-ACTH cortisol> 9.1ug/dl

(performed4-6 hrsafterdosing)



Twicedaily dosing may berequired if:

1. Clinical signsnotcontrolled

2. 4 hourpost-ACTH cortisol < 9.1 ug/dland

3. ACTH stimulation test 22-24 hrs after dosing 

Post-ACTH cortisol > 9.1 ug/dl

Valueof ACTH StimulationTesting?

Optimizing Treatment









Trilostane

Twiceadaydosing

0.2ï2.5mg/kgq 12hours

3.0ï3.5mg/kgq 12hours



Trilostane vs Lysodren

SurvivalTimes

Lysodren

750days

720days(non-selective) 

Trilostane

930days(BID)

900days(qD)

662(qD)







CW Vokoun et al. N Engl J Med 2023;388:165 -175.








