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    Canine Hyperadrenocorticism (Cushing’s Disease)

       

Hyperadrenocorticism can be pituitary-dependent (PDH), secondary to an adrenal tumor, or iatrogenic. 
The diagnostic approach to a dog with suspected hyperadrenocorticism involves the confirmation of hyperadrenocorticism followed by differentiation between PDH and an adrenal tumor. The most important diagnostic tests for hyperadrenocorticism are a careful and complete history, including recent corticosteroid administration (including eye, ear, and topical preparations), and a thorough physical examination. Also important is a minimal data base (CBC, chemistry and urinalysis). It is important to determine if signs of hyperadrenocorticism are present and to exclude nonadrenal illness. 
LABORATORY FINDINGS

The hemogram may reveal a stress leukogram and mild erythrocytosis. Up to 80% of dogs with hyperadrenocorticism have high serum alkaline phosphatase level. Increased serum ALT and AST levels are common. Elevated serum cholesterol and mild hyperglycemia are common. Overt diabetes mellitus (glucose >250 mg/dl) occurs in up to 5% of dogs with untreated hyperadrenocorticism. Urinalysis often reveals a low specific gravity <1.020). Proteinuria is occasionally seen and can result from glomerular disease or urinary tract infection. All pituitary-adrenal function tests used to diagnose hyperadrenocorticism may show false-positive results in dogs with nonadrenal disease. Whenever possible pituitary-adrenal function testing should be postponed until the nonadrenal disease has been resolved. It is important for the clinician to be aware of the limitations and potential pitfall of pituitary-adrenal function tests. Also, a working understanding of the epidemiologic parameters sensitivity, specificity, prevalence and positive predictive value is helpful. Tests for diagnosing hyperadrenocorticism include the ACTH stimulation test, the low dose dexamethasone suppression test and the urine cortisol: creatinine ratio. Imaging studies and plasma ACTH levels and sometimes the high-dose dexamethasone suppression test or CT and MRI are used to differentiate PDH from adrenal tumors. 
DIAGNOSIS
The ACTH stimulation test has a higher number of false negative results than the low-dose dexamethasone suppression test in dogs with naturally occurring HAC. The ACTH stimulation test is the best test to differentiate spontaneous from iatrogenic hyperadrenocorticism. Dogs with iatrogenic hyperadrenocorticism have a “blunted” or no response to ACTH administration. The ACTH stimulation test is performed by obtaining a serum sample for cortisol determination before and 1 hour after IV injection of 5 ug/kg of the synthetic ACTH (Cortrosyn). Once reconstituted, the solution appears to be stable for at least 4 weeks if refrigerated. Alternatively, the remaining solution can be aliquoted and frozen. Alternatively, ACTH gel can be used. Acthar Gel (80 U/ml, Rhone Poulenc) is available but is very expensive. ACTH gel (usually 40 U/ml) is available from various compounding pharmacies. A recent study evaluated a few of these products and demonstrated adequate stimulation of the adrenal glands but varying peak response times. The reproducibility of these various formulations has not been stringently evaluated. Therefore, it may be prudent to assess the activity of each new vial by performing an ACTH stimulation test on a normal dog.

The low-dose dexamethasone suppression test is useful in confirming the diagnosis of hyperadrenocorticism with an overall sensitivity of 90–95%. The low dose dexamethasone suppression test is performed by obtaining serum samples for cortisol determination before and 4 and 8 hrs after IV or IM administration of 0.01 or 0.015 mg/kg dexamethasone. In normal dogs, serum cortisol concentrations are suppressed below 1 ug/dl by 4 hrs after administration of dexamethasone and remain suppressed at 8 hrs. In contrast, cortisol concentrations in most dogs with hyperadrenocorticism remain above 1 ug/dl. Some laboratories use a 1.5 ug/dl cutoff for the diagnosis of hyperadrenocorticism and consider the 1.0 to 1.5 ug/dl range a “grey zone”. About  25% of dogs show a pattern of “escape” from suppression, a pattern diagnostic for PDH. 
The urine cortisol: creatinine ratio is a convenient screening test for hyperadrenocorticism. A morning sample should be collected at home by the owner. A normal value virtually excludes a diagnosis of hyperadrenocorticism. A positive (elevated) result must be confirmed with an ACTH stimulation test or a low-dose dexamethasone suppression test, due to high number of false positive test results.
Endogenous plasma ACTH determination reliably distinguishes PDH from adrenal tumors in most cases. Contact the appropriate laboratory for collection and shipping instructions. Dogs with PDH have a normal to high ACTH levels, whereas dogs with adrenal tumors have low or undetectable plasma levels of ACTH.
The high-dose dexamethasone suppression test can be used to differentiate dogs PDH from AT. The test is easily performed in practice. Dogs with adrenal tumors do not have suppression of cortisol after administration of a high dose of dexamethasone, with serum cortisol concentrations remaining >1.5 ug/dl during the testing period. Suppression of serum cortisol concentration to <1.5 ug/dl excludes an adrenal tumor. About 20% of dogs with PDH fail to demonstrate adequate cortisol suppression Additional testing is necessary to distinguish these dogs from those with an adrenal tumor. Many dogs with nonsuppressible PDH have large pituitary tumors. The use of percentage of suppression to differentiate between PDH and AT can be misleading in some cases.
Canine Hypoadrenocorticism (Addison’s disease)
Hypoadrenocorticism is an uncommon endocrinopathy, typically seen in young to middle-aged female dogs. No set of clinical signs is pathognomonic for hypoadrenocorticism and the severity and duration varies greatly between dogs. Moreover, the typical signs are seen in a wide variety of common diseases. 

LABORATORY FINDINGS

The classic laboratory abnormalities are hyperkalemia, hyponatremia, azotemia, mild to moderate acidosis and the absence of a stress leukogram. Hypercalcemia is seen in up to 30% of cases. The electrolyte abnormalities cannot be used to diagnose hypoadrenocorticism as they can occur in a variety of other diseases. Azotemia is typically prerenal in origin and resolves with appropriate fluid therapy. Urinalysis often reveals a decreased specific gravity, especially in the context of azotemia. Over 50% of dogs have an impaired ability to concentrate urine (USG < 1.030) in the presence of azotemia, which can cause confusion with primary renal failure. In some dogs the specific gravity is in the isosthenuric range. Electrocardiographic abnormalities are not uncommon in dogs with hypoadrenocorticism and radiographic abnormalities are occasionally seen.
DIAGNOSIS
Definitive diagnosis of hypoadrenocorticism requires the demonstration of inadequate adrenal reserve with an ACTH stimulation test. Serum cortisol levels are measured before and 1 hour after the intravenous administration of 5 micrograms/kg of synthetic ACTH. We prefer synthetic ACTH to compounded gel formulations. Cortisol levels can be measured in house or sent to the diagnostic laboratory. The ACTH stimulation test can be done immediately or after initial stabilization. In dogs with hypovolemia or significant dehydration, waiting until after initial fluid replacement may be advisable. Dexamethasone SP does not cross react with the cortisol assay and should be used in the initial treatment of acute adrenocortical insufficiency. In dogs that have received prednisone, prednisolone or hydrocortisone, glucocorticoid therapy is changed to dexamethasone for at least 24 hours before an ACTH stimulation test is done. Electrolyte abnormalities (hyperkalemia and hyponatremia) coupled with a subnormal response to ACTH indicate primary hypoadrenocorticism. Remember that some dogs with secondary hypoadrenocorticism may have hyponatremia. A plasma ACTH level is used to differentiate atypical primary hypoadrenocorticism from secondary hypoadrenocorticism and must be drawn before therapy is initiated. Plasma concentration of ACTH is high (often 500 pg/ml) in dogs with primary hypoadrenocorticism and very low or undetectable with secondary hypoadrenocorticism. This assay is available at several diagnostic laboratories. Contact the appropriate laboratory for collection, shipping and handling instructions.
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