Metyrapone Test


Original description of the test and corresponding diagnosis

The principal of this test is based on the blockade of conversion of 11-deoxycortisol to cortisol by CYP11B1 (11- Β hydroxylase), which is the last step of cortisol synthesis pathway. It causes a rapid fall in cortisol levels and subsequently an increase in ACTH levels, which results in an increase in 11-deoxycortisol levels, the last product before the blockade.
When Liddle introduced standard metyrapone test in 1959, it was widely used in the assessment of pituitary-adrenal reserve and in differential diagnosis of Cushing’s syndrome. Standard test is mainly used for differential diagnosis of hypercortisolism state. Single-dose overnight test can be used for the same indication, as well as for evaluation of adrenal insufficiency (AI).
It has been shown that there can be 100% concordance between the metyrapone, the ACTH and the hypoglycemia test in patients with AI. (1)

Indication for testing procedure

· To assess pituitary-adrenal reserve, especially to detect partial defects in ACTH secretion (the most sensitive test).
· To evaluate patients with ACTH-dependent Cushing’s syndrome.

Mechanics of how test is performed

Exogenous glucocorticoids and all medications inducing P-450 enzymes     (metyrapone is metabolized by P-450 enzymes) should be stopped before testing.

· Single-dose overnight metyrapone test:

30 mg/kg body weight metyrapone is given orally at 11 PM.
It is recommended that it is given with a snack to minimize gastrointestinal irritation.
Plasma 11-doxycortisol and cortisol (optional: ACTH) levels are measured at 8 AM.
Compared to the standard metyrapone test, it is more convenient to perform and has less severe side effects and provides similar information as the standard test.

· Standard metyrapone test:

750 mg metyrapone is given orally every 4 hours for 24 hours, starting 8 AM.
24-hour urine 17-hydroxysteroid is measured on the day before, day of and day after the administration of metyrapone.
Plasma 11-deoxycortisol and cortisol are measured at baseline and in 24 hours after metyrapone administration.
Side effects include: gastrointestinal irritation, nausea, hypotension, headache, sedation, and allergic skin reaction.

Assay requirements

Measurement of cortisol and 11-deoxycortisol by radioimmunoassay or HPLC


Proper interpretation of the test

· Single-dose overnight metyrapone test:

8 AM Plasma cortisol levels < 5 mcg/dl  (138nmol/L) and 11-deoxycortisol> 7 mcg/dl (210 nmol/L) indicates normal pituitary-adrenal reserve.
High basal ACTH levels or ACTH levels after metyrapone administration can differentiate between primary and secondary AI. Patients with primary AI usually have ACTH levels > 200 pg/ml. 
In a study by Berneis et al. it was demonstrated that the sum of 11-deoxycortisol and of cortisol > 15 mcg/dl (450 nmol/L) had a better diagnostic accuracy than using 11-doxycortisol alone. (3)

· Standard metyrapone test:

As a rule of thumb an intact feedback axis is demonstrated by a doubling of basal urinary 17-hydroxysteroid excretion and/or a rise in plasma 11-deoxycortisol to levels > 50% of baseline cortisol levels or to 7-22 mcg/dL (210-660 nmol/L).
Plasma cortisol levels after the last metyrapone dose should be < 5 mcg/dl (138 nmol/L) to ensure adequate blockade.
Four hours after the last dose of metyrapone, plasma ACTH levels should be > 75pg/dl (17pmol/L).

If serum 11-deoxycortisol and/or urinary 17-hydroxysteroid fail to increase in response to metyrapone administration, this indicates either primary or secondary adrenal insufficiency.

In a study by Avgerinos et al. comparing metyrapone and dexamethasone suppression tests for differential diagnosis of ACTH-dependant Cushing syndrome, it was shown that after administration of metyrapone, a rise in urinary 17-hydroxyprogesterone excretion> 70% and/or in plasma 11-deoxycortisol levels > 400 fold did not result in misclassification of any of the patients with surgically confirmed cases of ectopic ACTH secretion. (2)



Statistics of test performance

Giordano et al., in their study of comparing different provocative tests to assess HPA axis in patients with HPA disorders, showed metyrapone test approached the best pairs of values for highest sensitivity (71·4% and 64·3%) and highest speciﬁcity (100% and 82·4%) and a positive predictive value (PPV) of 100% and 75% and a negative predictive value (NPV) of 81% and 73.7% using ACTH and 11-deoxycortisol (11-DOC) cut-off of 17·3 pmol/l and 144·3 nmol/l. (4)


Controversies in the literature

The metyrapone test is considered to be a convenient and sensitive test (not accounting for its side effects). It has a good correlation with the 
Insulin Tolerance Test. But because of local restrictions, metyrapone is not widely available. Moreover the diagnostic accuracy of this test depends on ACTH and/or 11-deoxycortisol cut-off used. 
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