The Captopril Challenge Test (Captopril Suppression Test)

Original description of the test
The effect of captopril alone on blood pressure, plasma angiotensin II, and aldosterone was presented in 1979 by Atkinson et al. They compared hypertensive patients with renal artery stenosis to those with hypertension unresponsive to previous treatment before and two hours after captopril administration. The captopril challenge test was proposed in 1983 by Lyons et al as a potentially new method to distinguish between patients with essential hypertension from those with secondary aldosteronism. This was done using captopril, which is a converting enzyme inhibitor, to interrupt the rennin-angiotensin system. The group measured plasma aldosterone two hours after the administration of 25 mg of captopril. They noted a decrease of plasma aldosterone to less than 15ng/dl in all normotensive patients and in 9 out of 10 patients with essential hypertension. However, aldosterone concentration remained higher than 15ng/dl in all patients with an aldosterone-producing adenoma and in 4 out of 5 patients with idiopathic hyperaldosteronism. Consequently, all normotensive subjects and patients with essential hypertension had an aldosterone/rennin ratio below 50 while the ratio was above 50 in all patients with aldosteronoma and in 4 out of 5 patients with idiopathic hyperaldosteronism.

Indication for Testing Procedures:
The captopril challenge test provides specific diagnosis. It is a confirmatory test of primary aldosteronism.
Mechanics of How Captopril Challenge Test is performed:
1. The patient should be sitting or standing for at least one hour before the test is started
2. The patient should remain seated during the test period
3. Captopril is then given in a dose of 25–50 mg orally
4. Blood samples must be drawn at test start, +60 minutes, and +120 minutes after test start for measurement of PRA, plasma aldosterone, and cortisol
Assay Requirements:
1. The use of validated immunometric assays for PRA or direct rennin concentration (DRC) is preferred because it accounts for factors that can affect endogenous substrate levels such as estrogen-containing preparations. It is also easier to standardize than the enzymatic assay which can be altered by variations in the concentration of the endogenous angiotensinogen.
2. To monitor intra- and inter-assay coefficients of variation, reproducibility, and long-term stability, laboratories are advised to use aliquots from human plasma pools that are carefully selected to cover the critical range of measurements instead of using lyophilized controls provided by the manufacturer.

3. Since ARR is highly dependent on rennin, the sensitivity of PRA for levels <1 ng/mL/h can be improved by prolonging the duration of the assay incubation phase. 

4. For plasma and urinary aldosterone, the use of tandem mass spectrometry has been shown to be more consistent in performance. However, most laboratories use radioimmunoassay in which the measured levels of standards can be unacceptably different. 

Proper Interpretation Captopril Challenge Test:
Captopril suppresses plasma aldosterone in normal subjects. Plasma aldosterone remains elevated (>15ng/dl) in patients with primary aldosteronism while PRA remains suppressed. 
Statistics of Captopril Challenge Test Performance:
The test sensitivity is 100%, specificity is 83% and the predictive value is 82% when using a ratio of aldosterone-to-plasma renin activity greater than or equal to 1400 pmol/l per microgram/ml/h (50 ng/dl per ng/ml/h) as a predictor of primary hyperaldosteronism, 

with a sufficient 60-minute post captopril evaluation. However, there are reports of a substantial number of false negative, false positive, or equivocal results in some patients with essential hypertension.

Controversies in the Literature about the Captopril Challenge Test:
The test is shown to be a safe, convenient, and cost-effective for diagnosis of primary hyperaldosteronism. Unlike other confirmatory tests, the captopril test can be performed without dietary sodium manipulation or volume expansion. However, the test was misleading when used alone as a confirmatory test for the diagnosis of primary aldosteronism (PA) in 4 out of 11 patients [36%] in one study [6]. In the referred study, 11 patients confirmed to have PA with concordant results from saline loading and fludrocortisone suppression tests. Captopril challenge test was falsely negative in one of five patients with confirmed PA and falsely positive in 3 of 5 who had essential hypertension. Another comparison study found captopril suppression test to be as effective as sodium loading test in confirming the diagnosis of primary aldosteronism [9]. One of the Pitfalls of the captopril test is the inability to separate idiopathic adrenal hyperplasia from aldosterone-producing adenoma. The current practice guidelines find insufficient direct evidence to recommend one confirmatory test over another for the diagnosis of PA. They advise considering cost, patient’s compliance, laboratory routine and local expertise in determining the confirmatory test of choice on individual basis [4].
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