Clonidine suppression test:

Original description:

Bravo EL, Tarazi RC, et al. Clonidine-suppression test: a useful aid in the diagnosis of pheochromocytoma. N Engl J Med. 1981; 305: 623-626.

Studied 10 patients with surgically proven pheochromocytoma and 15 patients with hypertension and symptoms suggestive of pheochromocytoma, but negative glucagon stimulation tests.  Normal test was defined as decrease in plasma norepinephrine to normal range.

Use of additional criteria for positive test:

Sjoberg RJ, Simcic K, Kidd GS, Arch Int Med. 1992; 152: 1193-1197.

Recommended no further testing in patients with baseline plasma norepinephrine >2000 pg/mL.  Endorsed criterion of suppression of combined plasma epinephrine and norepinephrine < 500 pg/mL to exclude pheochromocytoma.  Argued against use of the criterion of suppression of norepinephrine by 50% due to poor diagnostic accuracy.

Use of plasma normetanephrine:

Eisenhofer G, Goldstein DS, et al. J Clin Endocrinol Metab. 2003; 88: 2856-2666.

Updated test to utilize plama normetanephrine in addition to plasma norepinephrine.  Demostrated lack of utility of epinephrine and metanephrine for diagnosis.  Testing performed on 48 patients with pheochromocytoma and 49 hypertensive patients without pheochromocytoma.

Indications:

To determine if elevated basal levels of plasma catecholamines are due to an idiopathic hyperadrenergic state or to pheochromocytoma.

Elevated plasma metanephrines and/or catecholamines, less than four times the upper limit of normal for the given test, in patients with suspected pheochromocytoma or paraganglioma.

Test is not indicated in patients with unequivocally positive plasma or urine biochemical test for pheochromocytoma (catecholamines, metanephrines, VMA).

Test is not necessary in patients with normal baseline plasma free metanephrine and normetanephrine (excludes pheochromocytoma).

Method:

Discontinue interfering medications 1-5 days prior to test: diuretics, tricyclic antidepressants, beta blockers

Patient fasting for 10 hours overnight prior to test.

Study performed in a quiet, warm, well-lighted setting.  Patient supine.

Place saline lock peripheral intravenous catheter 20-30 minutes prior to test

All blood samples taken from catheter

Baseline labs: plasma catecholamines (& plasma free metanephrines) drawn twice at 5-minute intervals

Baseline HR and BP: at 5 minute intervals prior to clonidine

Clonidine 0.3 mg po administered orally with 250 mL of water


0.3 mg dose recommend for patients 60-80 kg body weight


adjusted dose 4.3 mcg/kg, maximum 0.5 mg

Measure BP and HR every 15 minutes for 3 hours after clonidine dose

Treat hypotension with intravenous normal saline boluses

Final blood sample at time 3 hours after administration of clonidine

(Additional blood sampling at one-hour intervals is described in research setting, but not used in practice)

Assay requirements:

Collect specimen in chilled EDTA tube

Keep specimen on ice

Separate plasma in a refrigerated centrifuge within 30 minutes of collection

Send specimen frozen

Normal response to test:

Fall in plasma norepinephrine to the normal range

Decrease in plasma norepinephrine to less than 50% of baseline value

Fall in plasma total catecholamines (Epi, NE and DA) to normal range (500 pg/mL or less)

Fall in plasma normetanephrine to the normal range

Decrease in plasma normetanephrine by 40% from baseline value

Note: changes in plasma epinephrine and metanephrine are variable, and thus non-diagnostic for pheochromocytoma using this test

Positive tests (Eisenhofer, et al):

*Elevated norepinephrine after clonidine AND lack of suppression (>50%):


Sensitivity 67%, Specificity 98%

Elevated normetanephrine after clonidine AND lack of suppression (>40%):


Sensitivity 96%, Specificity 100%

Elevated normetanephrine after clonidine OR lack of suppression (>40%):


Sensitivity 96%, Specificity 67%

*No longer recommended for diagnosis

Controversy:

Previous controversy centered on the various definitions of a positive test.  For example, hypertensive patients without pheochromocytoma and with normal or near normal baseline norepinephrine levels may fail to suppress by 50% (false positive).  Conversely, patients with pheochromocytoma and near normal baseline norepinephrine may suppress to the normal range (false negative).  These issues appear to have been resolved with the use of normetanephrine, and exclusion of testing in patients with normal baseline plasma free metanephrines.

