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Endocrinology (adrenal testing) 
DIAGNOSIS AND MONITORING OF 

HYPERADRENOCORTICISM – GENERAL GUIDELINES 

Hyperadrenocorticism may arise either from an adenoma usually involving the pars distalis and very 

occasionally the pars intermedia of the pituitary gland, or an adenoma or carcinoma of the adrenal gland. 

Hormones, usually ACTH from the pituitary gland, then cause hyperplasia of the adrenal glands. Functional 

adrenal tumours secrete excessive amounts of cortisol independent of pituitary control. 

The diagnosis of hyperadrenocorticism generally involves three steps: 

1. Clinical examination and general blood tests, which are used to rule in/out other possible differentials.  

2. Carrying out one or more of the screening tests for hyperadrenocorticism. These are the low dose 

dexamethasone suppression test, the ACTH stimulation test, or the urinary cortisol:creatinine ratio. 

These tests should not be used when there is concurrent illness because of the effects on cortisol 

production. Testing should wait until the animal is otherwise well. 

3. Differentiating pituitary dependent hyperadrenocorticism from adrenal tumours involves imaging and/or a 

high dose dexamethasone suppression test. The endogenous ACTH assay is not available for dogs in 

New Zealand. 

 

Monitoring of hyperadrenocorticism when on therapy. 

Traditionally this has involved using the ACTH stimulation test. In April 2018 for those animals on Vetoryl® a 

single cortisol measurement on a sample taken before the Vetoryl is given has been proposed by some 

endocrinologists (see below).  Refer to each individual test listing for test protocols. 

 

Low dose dexamethasone suppression test – dogs (LDDST) 

The LDDST is considered to be the most reliable screening and diagnostic test for hyperadrenocorticism. In 

normal dogs and cats dexamethasone suppresses ACTH secretion which reduces cortisol production and 

release. 

It has slightly greater sensitivity than the ACTH stimulation test (i.e. there will be fewer false negatives) but 

there will be more false positives (it has lower specificity). Combined data from studies shows: 

For pituitary dependent Hyperadrenocorticism: 

 Using <40 nmol/L as the cut-off, then 94% of cases failed to suppress 

 Using <50% of baseline as the cut-off, then 77% of cases failed to suppress 

For adrenal tumours: 

 100% of cases failed to suppress regardless of criteria 

For dogs with non-adrenal illness 

 55% failed to suppress at 8 hours (Note: these dogs were not suspected of having 

hyperadrenocorticism) 

For healthy dogs 

 100% suppressed at 4 and 8 hours 

TEST INTERPRETATION: 

Suppression is defined as a level <40 nmol/L or a > 50% decrease in cortisol at 8 hours. Pituitary-dependent 

hyperadrenocorticism (PDH) may show a decrease of cortisol to <40 at 3/4 hours, and subsequent escape 
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from suppression to >40 at 8 hours. In about 60% of cases of hyperadrenocorticism the low dose test will 

differentiate between PDH and adrenal tumours. The remaining 40% which do not show this pattern could be 

due to PDH or an adrenocortical tumours. 

In cats the LDDST is better than both the ACTH stimulation test and urinary cortisol to creatinine ratio as a 

screening test.  

The LDDST is of no value for diagnosing hypoadrenocorticism, iatrogenic hyperadrenocorticism or for 

monitoring response to treatment. 

False positives (lack of suppression) can occur with:  

 Non-adrenal illness such as diabetes mellitus, renal failure, liver disease; clinically ill animals with 

concurrent disease should be treated before testing for Cushing’s. The more severe the non-adrenal 

illness, the greater the likelihood of having exaggerated cortisol results. 

 Exogenous glucocorticoid drugs such as prednisolone which will be measured as cortisol by the 

assay 

 Bathing, hospitalisation or other stress-inducing procedure 

 Anticonvulsant medication 

 

ACTH stimulation test 

DOGS 

This is a useful screening test for hyperadrenocorticism but not quite as sensitive as the low dose 

dexamethasone screening test (there will be more false negatives with the ACTH stimulation test compared 

with the LDDST). Combined data from a number of studies shows that: 

 30% of dogs with pituitary tumours give an exaggerated response on the ACTH stimulation test while 

30% give a borderline response.  

 60% of dogs with an adrenal tumour give an exaggerated response  

 15% of dogs with non-adrenal illness give an exaggerated response 

This test is diagnostic for hypoadrenocorticism and for iatrogenic hyperadrenocorticism and is the test of 

choice for monitoring effectiveness of treatment of hyperadrenocorticism. The test can be carried out at any 

time of the day without any special preparation. 

Test interpretation: 

 Post-ACTH cortisol values >550/600 nmol/L usually indicate hyperadrenocorticism. The higher the 

value the more convincing the diagnosis if the clinical signs fit. 

 Post-ACTH cortisol values of 470-550 nmol/L are equivocal. 

 Post-ACTH cortisol values <470 nmol/L suggest normal adrenocortical function. 

Note that in 15% of pituitary-dependent hyperadrenocorticism (PDH) cases and almost 50% of cases due to 

adrenocortical neoplasia there is no significant elevation of Post-ACTH cortisol values. Failure of cortisol 

levels to increase significantly in a dog with typical clinical and laboratory features of Cushing’s syndrome 

does not eliminate this syndrome from the diagnosis. Cortisol values in dogs with iatrogenic 

hyperadrenocorticism mimic those with hypoadrenocorticism. 

Anticonvulsant therapy (phenobarbitone, primidone, and phenytoin) may cause an elevated post-ACTH 

cortisol value. Non-adrenal illness that causes stress, such as diabetes mellitus and renal failure, may also 

result in an exaggerated response to ACTH. 

CATS 

Hyperadrenocorticism is a rare disease in cats. It is most commonly seen in insulin resistant diabetics and 

associated with hyperglycaemia but can be a difficult diagnosis to confirm. Like all endocrine disease, it 

should be diagnosed first on the basis of clinical signs. Very few cats with Cushing’s have increased serum 

ALP and ALT concentrations compared to dogs. Urine is not often dilute and the cats are rarely PU/PD. 
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The peak increase in cortisol after ACTH administration occurs more rapidly in cats than dogs. The 

sensitivity is low and affected animals often have normal results and it is recommended by some authors that 

the ACTH stimulation test should not be used to diagnose Cushing’s in cats. 

Test interpretation: 

 Post-ACTH cortisol values >420 nmol/L indicate hyperadrenocorticism. 

 Post-ACTH cortisol values between of 360 and 420 nmol/L are equivocal. 

 Post-ACTH cortisol values <360 nmol/L suggest normal adrenocortical function. 

 

Urinary Cortisol:Creatinine Ratio 

This is a useful screening test for canine hyperadrenocorticism as a low (normal) result makes it unlikely 

(approximately 90% sensitivity). It is therefore useful in those cases where hyperadrenocorticism is unlikely 

but needs to be definitely excluded. The test has low specificity, (there are a lot of false positives) so that 

further tests are needed to confirm that a high result is due to hyperadrenocorticism. It is thought that the test 

has similar sensitivity and specificity in cats but there are few published reports. 

The urinary cortisol to creatinine ratio may be used as a screening test on urinary samples collected at home 

by the owners. Patients with suspicious results may then be tested with the low dose dexamethasone test. 

 Ratio  <10 x 106  Cushing’s ruled out 

 Ratio  10–15 x 106  equivocal result, retest 

 Ratio  >15 x 106  Cushing’s may be present 

 

High Dose Dexamethasone Suppression Test in Dogs 

This test is used to help determine if the hyperadrenocorticism is pituitary dependent or due to an adrenal 

tumour. It should be used only after a diagnosis of hyperadrenocorticism has been made, using either the 

low dose dexamethasone test or ACTH stimulation tests. The high dose dexamethasone suppression test 

has no value in cases of hypoadrenocorticism or iatrogenic hyperadrenocorticism. This test is gradually 

being phased out by clinicians in favour of the more specific endogenous ACTH assay. 

Test interpretation: 

Suppression is defined as a concentration of cortisol at 4 or 8 hours that is < 50% of the baseline cortisol 

concentration, or a cortisol concentration at 4 or 8 hours that is < 40 nmol/l.  

In dogs, 25% of animals with pituitary adenoma do not suppress, approximately 60% of animals with pituitary 

adenomas have a cortisol < 50% of the baseline and approximately 40% of animals have cortisol 

concentrations < 40 nmol/l. Failure of suppression does not allow differentiation between PDH and adrenal 

tumours. 

Dogs with adrenal tumours do not suppress; both 3 and 8 hour cortisol values are >50% of the baseline 

value 

 

High dose dexamethasone test in cats 

Two different protocols are described, one carried out in the clinic and one carried out at home by the 

owners. 

Suppression is described as a ratio that is < 50% of the baseline.  Cats that suppress have pituitary 

adenoma; cats that do not suppress may have either pituitary adenoma or an adrenal tumour. 

 

Monitoring of hyperadrenocorticism 

For dogs on Mitotane or ketoconazole target cortisol values are 30-100 nmol/L for both the baseline and post 

ACTH samples. 
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For dogs on trilostane (Vetoryl) therapy, the ACTH stimulation test has traditionally been used. This test is 

carried out 4 hours after the morning dose and interpreted in the light of the clinical history, physical exam, 

haematology and biochemistry electrolytes results. The tablet must be given with food. An algorithm on how 

to interpret the result is available on the Dechra website. 

In April 2018 a monitoring method has been introduced by Dechra in conjunction with Dr Ian Ramsay, 

University of Glasgow which involves a single cortisol measured on a sample taken pre Vetoryl tablet. To be 

able to use this method there are strict criteria which must be met with regards the health of the dogs and 

their demeanour – i.e. calm, not stressed, well in themselves etc. The information on when to use this test 

and its interpretation is available on the Dechra website  

https://www.dechra.co.uk/news/dechra-launches-improved-monitoring-method-for-cushingoid-dogs- 

 

DIAGNOSIS AND MONITORING OF HYPOADRENOCORTICISM 

– GENERAL GUIDELINES 

Tests available include:  

 Electrolyte assessment 

 ACTH stimulation test 

Dogs 

Primary hypoadrenocorticism (or classical Addison's disease) is a relatively uncommon but important 

disease of dogs. There is destruction of the adrenal gland leading to deficiency of both minerocorticoids and 

glucocorticoids. The clinical signs can be non-specific and while the first clue that this disease is present is 

often an alteration in the sodium potassium ratio, some cases may be atypical and hyperkalaemia and 

hyponatraemia are not always present. 

Other clinicopathological findings that may be present include hypoglycaemia, hypercalcaemia, 

hyperphosphataemia, mild nonregenerative anaemia, lymphocytosis, eosinophilia, prerenal azotaemia and 

dilute urine.  

ACTH STIMULATION TEST 

The diagnosis of hypoadrenocorticism is confirmed with an ACTH stimulation test.  

In hypoadrenocorticism baseline cortisol levels are usually <28 nmol/L and post-ACTH values are 

<28nmol/L. 

As the electrolyte changes often present in these dogs can be life threatening and the stimulation test must 

be carried out before any treatment can be given, it is advisable to have Synacthen available at all times in 

the clinic. Note that steroid usage will impact on the results of the ACTH stimulation test making it difficult to 

interpret, but a single dose of dexamethasone may be used in life threatening situations. 

Secondary hypoadrenocorticism occurs when there is a lack of ACTH secretion by the pituitary gland 

resulting in low serum cortisol concentrations and clinical signs are related to the low cortisol. Electrolyte 

concentrations will be normal because aldosterone secretion is usually not affected. An ACTH stimulation 

test will show a low baseline serum cortisol concentration and minimal response. 

MONITORING A DOG WITH HYPOADRENOCORTICISM 

The monitoring of these animals focuses on the electrolytes and the aim is to adjust the mineralocorticoid 

(Florinef or Zycortal) dose to get [Na] and [K] within the reference interval. There will be a percentage of 

dogs for which this can never be achieved despite increasing the dose and these need to be assessed on 

clinical signs. 

There is no value in repeating ACTH stimulation tests as they will not regain adrenal function and there are 

no tests to assess the requirements for prednisolone. Cortisol levels will be artefactually elevated as there is 

cross reaction with prednisolone but this is not biologically equivalent and cannot be used to assess 

https://www.dechra.co.uk/news/dechra-launches-improved-monitoring-method-for-cushingoid-dogs-
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adequacy of glucocorticoid therapy. The aim is to find the lowest prednisolone dose that prevents signs of 

insufficiency such as lethargy, anorexia, vomiting and diarrhoea. 

 

Cats 

Hypoadrenocorticism is a rare disease in cats. The same ACTH protocol is recommended. 

 

ACTH STIMULATION TEST 

Species: Canine and feline 

Specimen: Serum 

Container: Red top tube or gel separator tube 

Collection protocol:  Patients should be fasted UNLESS the test is for monitoring of treatment for 

hyperadrenocorticism. Animals on Trilostane therapy should receive their normal morning medication with a 

small amount of food and the ACTH stimulation test performed 4-6 hours after dosing. 

DOGS:  

1. Collect a resting blood serum sample (red top tube) for a basal cortisol concentration and mark it "0 

hour" in the morning. 

2. Allow tube to clot. If possible separate the serum from the red cells by centrifugation. If a plain tube has 

been used for the assay, centrifuge and transfer the serum from the collection tube into a plain (red top 

tube). Do not syringe into tube. Store at 4°C. 

3. Inject synthetic ACTH (Synacthen) 250 µg I/V (or l/M) regardless of bodyweight. More recently a protocol 

using a lower dose has been validated. This uses 5 µg/kg to a maximum of 250µg. One approach is to 

use the full dose for diagnosis and the lower dose for monitoring of therapy. When monitoring the same 

protocol needs to be used each time.  

Care must be taken when aliquoting and storing the Synacthen once the vial is opened as it must remain 

sterile. Reconstituted Synacthen can be stored in the vial in the fridge for several weeks or be frozen for 

6-12 months in a plastic syringe. A protocol is to reconstitute the vial with 5mL of saline which gives 50 

µg/mL and store in 1 mL aliquots. One mL will then be used per 10 kg body weight. 

If depot Synacthen is used, inject 250 µg I/M for dogs <15 kg and a higher dose of 500 µg/kg I/M for 

larger dogs.  

4. Collect a second serum sample one hour later and label it 1 hour and follow separation instructions as 

above.  

5. Place samples in the refrigerator until they can be transported to the laboratory.  

CATS:  

The method is as follows but the ACTH stimulation test is not recommended in cats for the diagnosis of 

hyperadrenocorticism as it is generally not sensitive enough. 

1. Collect a resting serum sample (red top tube) at zero hours and label it "0 hour". 

2. Allow tube to clot. If possible separate the serum from the red cells by centrifugation. If a plain tube has 

been used for the assay, centrifuge and transfer the serum from the collection tube into a plain (red top 

tube). Do not syringe into tube. Store at 4°C. 

3. Inject synthetic ACTH (Synacthen) 125 µg I/V (or l/M). The same dose of 5 µg/kg which has been 

validated in dogs also appears adequate. There is no established protocol for the depot formulation in 

cats. 

4. Collect post ACTH blood sample at 1 hour, label as “1 hour”. Follow separation instructions as above 
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5. Place samples in the refrigerator until they can be transported to the laboratory. 

Special handling/shipping requirements: Samples should reach the laboratory within 24 hours of being 

collected. 

General information about the disease:  See “Diagnosis and monitoring of hyperadrenocorticism – general 

guidelines” and “Diagnosis and monitoring of hypoadrenocorticism – general guidelines”. 

General information about when this test is indicated:  Screening test for hyperadrenocorticism. 

Diagnosis of hypoadrenocorticism and iatrogenic hyperadrenocorticism. Monitoring the treatment of 

hyperadrenocorticism. 

Comparison with other related tests:  See “Diagnosis and monitoring of hyperadrenocorticism – general 

guidelines” and “Diagnosis and monitoring of hypoadrenocorticism – general guidelines”. 

 

ENDOGENOUS ACTH 

Species: Horse 

Specimen: EDTA plasma 

Container: EDTA 

Collection protocol: 

1. Collect an EDTA blood sample any time of the day. 

2. The sample must be chilled within 3 hours of collection, preferably immediately after collection. 

3. If possible separate the plasma from the red cell pack. This can be done by centrifugation or by allowing 

gravity to sediment the red cells. 

4. Freeze the separated plasma and send to the lab with gel ice packs. 

5. If separation is not possible, wrap the chilled EDTA sample lightly in cotton wool and send with gel ice 

packs. NOTE it is very important that unseparated samples do not become frozen as the resulting 

haemolysis will invalidate the test results. Also do not freeze the plasma if the separation was done by 

gravity sedimentation. 

Special handling/shipping requirements: Yes, see above. 

General information about when this test is indicated:  Endogenous ACTH has largely superseded the 

overnight dexamethasone suppression test as the screening test of choice for the diagnosis of pituitary pars 

intermedia dysfunction (PPID, also known as equine Cushing’s syndrome). Testing can be performed at any 

time of the year although test performance is highest in the autumn. Both non-PPID and PPID horses display 

higher ACTH concentrations in the autumn (March, April, May) compared with other times of the year but the 

response is more exaggerated in PPID horses. A seasonal reference interval appropriate for the time of year 

must be used. The same test can be used in donkeys. 

 

BASAL CORTISOL 

Species: Dog, cat 

Specimen: Heparinised plasma or serum 

Container: Heparin or plain tube 

Collection protocol: Collect as per other routine sampling/serum chemistries etc. 

Special handling/shipping requirements: Standard 

General information about when this test is indicated: Basal cortisol is predominantly used as part of 

dynamic testing for hyperadrenocorticism or hypoadrenocorticism when paired with additional samples 
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collected after administration of ACTH (i.e. ACTH stimulation test) or dexamethasone (i.e. dexamethasone 

suppression test). However it can be a useful stand-alone screening test to eliminate hypoadrenocorticism/ 

Addison’s disease from a differential list. 

Horses: Basal cortisol is not useful for the diagnosis of Pituitary Pars Intermedia Dysfunction/Equine 

Cushing’s disease. Horses affected with this condition can have variable basal cortisol concentrations. 

Plasma ACTH or an overnight dexamethasone suppression test are the more appropriate screening tests for 

PPID. 

Interpretation: If the resting cortisol is >55 nmol/l, Addison’s disease is very unlikely. Conversely, a resting 

cortisol <55 nmol/l supports a diagnosis of Addison’s disease and in these situations it is appropriate to 

proceed with an ACTH stimulation test to fully assess the adrenal reserve.  

Two studies looking at baseline cortisol in dogs with Addison’s disease demonstrated a sensitivity of 

between 85.7 – 100% and specificity of 91.8 - 98.2% for basal cortisol concentrations < 28 nmol/l and 

sensitivity of 100% and specificity of 63.3-78.2% for basal cortisol levels of <55 nmol/l.  

References:  

Lennon, E.M. et al. Use of basal serum or plasma cortisol concentrations to rule out a diagnosis of 

hypoadrenocorticism in dogs: 123 cases (2000-2005). JAVMA 2007, 231:413-416  

Bovens, C. et al. Basal serum cortisol concentration as a screening test for hypoadrenocorticism in dogs. 

JVIM 2014, 28:1541-1545. 

 

DEXAMETHASONE TEST – LOW DOSE 

Species: Canine and feline 

Specimen: Serum 

Container: Red top tube or gel serum tube 

Collection protocol: 

DOGS 

1. Collect a resting serum sample (red top tube) at zero hours and label it "0 hr". 

2. Allow tube to clot. If possible separate the serum from the red cells by centrifugation. If a plain tube has 

been used for the assay, centrifuge and transfer the serum from the collection tube into a plain (red top 

tube). Store at 4°C.  

3. Inject dexamethasone sodium phosphate intravenously at a dose rate of 0.01 mg/kg of body weight. 

4. Collect a serum sample at 3-4 hours post injection, label as appropriate (“3 or 4 hr”) and follow 

separation instructions as above. 

5. Collect a serum sample at 8 hours post injection, label as “8hr” and follow separation instructions as 

above. 

CATS 

1. Collect a resting serum sample (red top tube) at zero hours and label it "0 hour". 

2. Allow tube to clot. If possible separate the serum from the red cells by centrifugation. If a plain tube has 

been used for the assay, centrifuge and transfer the serum from the collection tube into a plain (red top 

tube). Do not syringe into tube. Store at 4°C. 

3. Inject dexamethasone sodium phosphate intravenously at a dose rate of 0.1 mg/kg of body weight. 

4. Collect a serum sample at 3-4 hours post injection, label as appropriate (“3 or 4hr”) and follow 

separation instructions as above.   
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5. Collect a serum sample at 8 hours post injection, label as “8hr” and follow separation instructions as 

above. 

Note the higher dose for cats compared with dogs. This is because the cat's adrenals are normally more 

resistant to the effects of cortisol. 

Special handling/shipping requirements: Send all samples to the laboratory within 12-24 hours of 

collection. 

General information about the disease: See “Diagnosis and monitoring of hyperadrenocorticism – general 

guidelines” 

General information about when this test is indicated: Screening for hyperadrenocorticism. 

Comparison with other related tests: See “Diagnosis and monitoring of hyperadrenocorticism – general 

guidelines” 

 

DEXAMETHASONE TEST - HIGH DOSE 

Species: Canine and feline 

Specimen: Serum 

Container: Red top or gel (serum separator) tube 

Collection protocol: 

DOGS 

1. Collect a resting serum sample (red top tube) at zero hours and label it "0 hour". 

2. Allow tube to clot. If possible separate the serum from the red cells by centrifugation. If a plain tube has 

been used for the assay, centrifuge and transfer the serum from the collection tube into a plain (red top 

tube). Do not syringe into tube. Store at 4°C. 

3. Inject dexamethasone sodium phosphate intravenously at a dose rate of 0.1 mg/kg of body weight. 

4. Collect a serum samples at 4 hours post injection, label as “4hr” and follow separation instructions as 

above. 

5. Collect a serum samples at 8 hours post injection, label as “8hr” and follow separation instructions as 

above. 

CATS 

Two different protocols are described, one carried out in the clinic and one carried out at home by the 

owners. 

In clinic protocol: The dose used is 10x that used in the low dose dexamethasone test, i.e. 1.0mg/kg 

bodyweight. The test is carried out as above with a baseline sample and samples obtained at 4 and 8 hours. 

Suppression is defined as a cortisol at either 4 or 8 hours that is < 50% of the baseline cortisol or a cortisol 

concentration at 4 or 8 hours that is < 40 nmol/L. 

Cats with adrenal tumours do not suppress. Some cats with pituitary tumours may not suppress. Often if cats 

do not suppress with the low dose they will still not suppress with the high dose so this test is not favoured 

by some endocrinologists. 

At home protocol:  This uses the combined urinary cortisol to creatinine ratio - dexamethasone suppression 

test. It has the advantage of being carried out at home (in a stress-free environment) but requires collection 

of three morning urine samples. As with all endocrine tests this test is not definitive and needs to be 

interpreted together with the clinical signs. The owner collects 2 consecutive morning urine samples. After 

collection of the second urine sample the owner then administers three oral doses of 0.1 mg/kg/dose of 

dexamethasone at 8 hourly intervals i.e. 8.00 am, 4 pm and midnight. On the third morning a final urine 

sample is obtained and all three urine samples are brought to the clinic. 



 

 
Endocrinology (adrenal)  Gribbles Veterinary Handbook | 2018 | 9 

The first 2 morning samples are used as a screening sample for Cushing’s and provide a basal sample. The 

third sample is used as a discriminatory test between pituitary adenoma and adrenal tumours. Suppression 

is described as a ratio that is < 50% of the baseline. 

Cats that suppress have pituitary adenoma; cats that do not suppress may have either pituitary adenoma or 

an adrenal tumour. 

DIABETC PATIENTS 

Diabetic dogs - give half the regular morning dose of insulin and monitor blood glucose every 1 to 2 hours 

throughout the procedure. 

Special handling/shipping requirements: Send all samples to the laboratory within 12-24 hours of 

collection. 

General information about the disease: See “Diagnosis and monitoring of hyperadrenocorticism – general 

guidelines” 

General information about when this test is indicated: Differentiation between pituitary or adrenal 

dependant hyperadrenocorticism. 

Comparison with other related tests: See “Diagnosis and monitoring of hyperadrenocorticism – general 

guidelines” 

 

DEXAMETHASONE SUPPRESSION TEST - OVERNIGHT 

Species: Equine 

Specimen: Serum 

Container: Red top or gel (serum separator) tube 

Collection protocol: 

1. Collect a baseline serum sample (red top tube) between 4-6pm 

2. Administer dexamethasone at 40ug/kg IM (0.04mg/kg) 

3. Collect a second serum sample at noon the next day (about 19 hours post-dexamethasone) 

4. Submit both samples to the laboratory for cortisol analysis 

Special handling/shipping requirements: Send all samples to the laboratory within 12-24 hours of 

collection. 

General information about the disease: Pituitary pars intermedia dysfunction (PPID) in horses is most 

often due to hyperplasia or an adenoma of the pars intermedia of the pituitary gland. The overnight 

dexamethasone suppression test was previously the test of choice for diagnosis but has largely been 

superseded by measurement of endogenous ACTH. Occasionally the suppression test is used when the 

endogenous ACTH is equivocal. An ACTH stimulation test has been described for horses but this is not 

recommended as a diagnostic test as it does not adequately differentiate normal horses from those with 

hyperadrenocorticism. 

There is seasonal variation in the baseline serum ACTH concentrations and also in the results of the 

dexamethasone suppression test (both in baseline and end results) in normal horses and ponies. There are 

also differences in the baseline and end stage serum cortisol concentrations between horses and ponies. 

Test results therefore should be interpreted with clinical signs. 

General information about when this test is indicated: Diagnostic work up for suspected PPID 

Comparison with other related tests: Endogenous ACTH has largely superseded the overnight 

dexamethasone suppression test as the screening test of choice for the diagnosis of PPID. ACTH testing 

can be performed at any time of the year although test performance is highest in the autumn. Both non-PPID 

and PPID horses display an increase in ACTH concentrations in the autumn (March, April, May) compared 
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with other times of the year but the increase is more exaggerated in PPID cases. Seasonal reference 

intervals appropriate for the time of year must be used. The same tests can be used in donkeys. 

 

PITUITARY PARS INTERMEDIA DYSFUNCTION 

(PPID, “Equine Cushing’s”) 

General Testing Guidelines: 

Pituitary pars intermedia dysfunction in horses is most often due to hyperplasia or an adenoma of the pars 

intermedia of the pituitary gland. An ACTH stimulation test has been described for horses but this is not 

recommended as a diagnostic test as it does not adequately differentiate normal horses from those with 

PPID. 

Measurement of endogenous ACTH concentrations using seasonal reference intervals has largely 

superseded the overnight dexamethasone suppression test as the screening test of choice for PPID. 

However, the overnight dexamethasone suppression test may still be used outside of the autumn period (a 

high rate of false positives occurs with this test during the autumn) if so desired as both tests perform 

relatively similarly during the non-autumn period. The measurement of endogenous ACTH during the autumn 

however is likely to give the highest accuracy in diagnosis. 

There is seasonal variation in the baseline serum ACTH concentrations in normal horses and ponies. 

Therefore appropriate seasonal reference intervals must be used in interpretation. Sensitivity is also an issue 

for both tests and retesting in 3-6 months (preferably during the autumn for endogenous ACTH) is 

recommended if testing in inconclusive despite a suspicious clinical picture. 

 

URINARY CORTISOL:CREATININE RATIO 

Species: Canine and feline 

Specimen: Urine 

Container: Pottle 

Collection protocol: 

1. Collect a morning urine sample. To avoid the influence of stress urine should be collected at home at 

least 2 days after a visit to a veterinary clinic. A morning sample is preferred as it represents several 

hours of urine production. 

2. Submit sample with a request for urinary cortisol and creatinine concentrations. 

Special handling/shipping requirements:  Standard. 

General information about the disease: This is a useful screening test for canine hyperadrenocorticism as 

a normal result makes a diagnosis of Cushing’s unlikely (approximately 90% sensitivity). It is therefore useful 

in those cases where hyperadrenocorticism is unlikely but needs to be definitely excluded. The test has low 

specificity, (there are a lot of false positives) meaning further tests are needed to confirm that a high result is 

due to hyperadrenocorticism. On a single sample sensitivity and specificity of diagnosing 

hyperadrenocorticism is reported to be 75-100% and 20-25% respectively. In dogs with physical and 

biochemical changes consistent with hyperadrenocorticism, the sensitivity of finding 2 samples above cut–off 

was 99% and specificity was improved at 77%.  

It is thought that the test has similar sensitivity and specificity in cats but there are few published reports. 

The urinary cortisol to creatinine ratio may be used as a screening test on urinary samples collected at home 

by the owners. Patients with suspicious results may then be tested with the low dose dexamethasone test. 

DOGS: 

Ratio  <10 x 106 Cushing’s is very unlikely 
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Ratio  10 – 15 x 106 Equivocal result, retest 

Ratio  >15 x 106 Cushing’s may be present 

CATS: 

There is limited information about normal levels in cats but most studies show higher levels than those found 

in dogs. In 1 study an upper limit of 28 x 106 was considered normal and in another study normal levels 

ranged from 8-42 x 106. It is critical to collect samples at home in a non-stressed environment.  

See also “Diagnosis and monitoring of hyperadrenocorticism – general guidelines”  

General information about when this test is indicated: Screening for hyperadrenocorticism 

Comparison with other related tests: See “Diagnosis and monitoring of hyperadrenocorticism – general 

guidelines”  

 

URINARY CORTISOL:CREATININE RATIO WITH 

DEXAMETHASONE SUPPRESSION TEST 

Species: Canine and feline 

Specimen: Urine 

Container: Pottle 

Collection protocol: 

1. Day 1. Collect a first morning urine sample.  Mix the urine and add some to Sample tube 1. Place in 

fridge until dispatch. 

2. Day 2. Collect a first morning sample.  Mix the urine and add some to Sample tube 2. Place in fridge until 

dispatch. 

3. Immediately after urine collection, note the time and give the required number of Dexamethasone 

tablets.  Dose for dogs and cats is 0.1 mg/kg/dose 

4. 8 hours later give the 2nd set of Dexamethasone tablets 

5. 16 hours later give the 3rd set of Dexamethasone tablets. 

6. Day 3. Collect a third morning urine sample.  Mix the urine and add some to Sample tube 3. Place in the 

fridge until dispatch. 

7. Send all 3 samples to the laboratory for UCCR. 

General information about when this test is indicated: This test is thought by some to be a useful 

screening test for hyperadrenocorticism when the disease is strongly suspected and the animal is easily 

stressed or difficult to bleed. It can be used in dogs and cats and the owner does all the sampling at home. It 

is not as simple in cats as it is in dogs as obtaining a morning sample three mornings in a row can be 

problematic. Without the third sample after the dexamethasone it is just a urinary cortisol:creatinine ratio. 

Interpretation: By doing the test at home and providing a stress free environment and with no other 

concurrent illness, the finding of a ratio >15 x 106 on 2 consecutive morning samples supports a diagnosis of 

hyperadrenocorticism in dogs and a level >30 x 106 is supportive in cats  . The higher the level the greater 

the suspicion. 

If the UCCR on the third sample is decreased by 50% of the mean of the first two samples then pituitary 

dependent disease is likely. If the suppression is <50% an adrenal tumour may be present. 

Normal dogs will have a UCCR <10 x 106 and in cats the level is typically <30 x 106. 

In a study of 160 dogs with hyperadrenocorticism (49 with adrenal tumours and 111 with pituitary dependent 

disease) 72% of dogs with pituitary dependent disease suppressed to <50% of basal UR using this protocol. 

The other 28% were dexamethasone resistant. 
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No data is available about its usefulness in cats but potentially there will be false positives from the stress 

created from getting the samples. If the ratio is low then Cushing’s is unlikely 

See also “Diagnosis and monitoring of hyperadrenocorticism – general guidelines”  

General information about when this test is indicated: Screening for hyperadrenocorticism 

Comparison with other related tests: See “Diagnosis and monitoring of hyperadrenocorticism – general 

guidelines”  


