Fludrocortisone Suppression Test in Primary Aldosteronism:

Introduction:


Produced in the zona glomerulosa of the adrenal gland, aldosterone exerts its effect by binding to the nuclear mineralocorticoid receptor leading to enhanced sodium uptake in epithelial tissues.  Water follows the sodium causing increased volume load and cardiac output, ultimately leading to the development of increased blood pressure.  Also, hypokalemia can develop as the sodium reabsorption leads to postassiuem excretion (Mattsson 2006).  Primary aldosteronism occurs when aldosterone secretion occurs inappropriately.
First described in 1955, the syndrome of primary aldosteronism is characterized by hypertension, suppressed plasma renin activity, increased plasma aldosterone concentration and non-suppressible aldosterone.  Prevalence rates range from 5-10% of the hypertensive population (Young 2002).  The Endocrine Society guidelines from 2008 recommend screening for primary aldosteronism in patients with Joint National Commission stage 2 (>160-179/100-109 mmHg) hypertension, stage 3 (>180/110 mmHg) hypertension, drug-resistant hypertension, hypertension with spontaneous or diuretic induced hypokalemia, hypertension and adrenal adenoma, hypertension and family history of early onset hypertension or cerebrovascular accident at a young age (<40), or hypertensions and a first degree relative with primary aldosteronism (Funder 2008).
First proposed in 1981, the plasma aldosterone to plasma renin ratio (ARR) is used in screening for primary aldosteronism.  Primary aldosteronism is suspected when the plasma renin level is suppressed and plasma aldosterone is increased.  It is important to note that the diagnostic value is denominator dependent and is also dependent on the lower limit of detection of the plasma renin assay.  Cutoffs for the screening test can vary, but one proposed cutoff is an ARR >20 ng/dl per ng/ml/hr with a plasma aldosterone of >15 ng/dl in the setting of low plasma renin (Young 2002).  If a screening test is positive, the next step is to perform a confirmatory test for primary aldosteronism.  Confirmatory tests include fludrocortisone suppression, oral saline load, intravenous slaine load, and captopril challenge (Mulatero 2010).

Fludrocortisone Suppression Test:


The use of synthetic mineralocorticoid in the diagnosis of primary aldosteronism was first described in 1967 by Biglieri, et al. as a diagnostic maneuver in the diagnosis of primary aldosteronism (Biglieri 1967).  The initial mineralocorticoid utilized in the test was deoxycorticosterone acetate (DOCA).  In this study, 10mg of DOCA was given intramuscularly every 12 hours for 3 days, and urinary aldosterone was measured.  Patients were maintained on a constant sodium diet.  Nine normal subjects, five renovascular hypertensionsubjects, and 15 primary aldosteronism subjects were enrolled.  In the normal patients, urinary aldosterone decreased by a mean of 70% (range 46-76%).  In the essential/renovascular hypertension patients urinary aldosteron decreased by a mean of 59% (range 47-89%).  In 13 of the 15 primary aldosteronism patients urine aldosterone increased by a mean of 14 percent (range -20% to +82%).  In the remaining two patients, urinary aldosterone decreased by about 40% which was comparable to the normal and essential hypertensive group (Biglieri 1967).  Though not reported in the paper, the sensitivity and specificity of this maneuver are calculated to be 87% and 100% respectively.

From this study, the idea of using mineralocorticoids to suppress aldosterone secretion developed.  Today, fludrocortisone is used instead of DOCA and the fludrocortisone suppression test is considered by many to be the gold standard test.  There is a lack of data regarding this test in normal individuals, making determination of sensitivity and specificity difficult (Westerdahl 2009).  However, it is the test that most closely mimics the clinical features of primary aldosteronism by both stimulating the mineralocorticoid receptor and salt loading to induce volume expansion (Mulatero 2010).  The test is performed as follows (Giacchetti 2008):

1. Fludrocortisone acetate is administered 0.1 mg every six hours for four days.

2. Additionally, slow-release sodium chloride 30 mmol three times a day along with a high salt diet to achieve a urinary sodium excretion of 3 mmol/kg/day; potassium supplements may also be needed to maintain normokalemia.
3. On day 4, upright plasma aldosterone levels are measured at 10AM.
4. Confirmation of primary aldosteronism is made if post-test plasma aldosterone is > 6 ng/dl if plasma renin activity is suppressed, potassium levels are normal (to prevent false-negatives), and plasma cortisol is not higher at 10AM than at 7AM.

While this test is often felt to be the gold standard, it is a cumbersome test requiring 4 days of hospitalization for patient monitoring.  This also makes it expensive and impractical (Mulatero 2010).  Additionally, this test should be avoided in patients with severe hypertension, congestive heart failure, stroke, myocardial infarction and in patients with impaired renal function (Mulatero 2010, Giacchetti 2008).
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