L-Dopa stimulation test:
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General Background: Oral L-dopa is used for dynamic testing of the GH axis because it stimulates GH release and inhibits prolactin release.
Purpose/original description: The L-Dopa stimulation test was designed as a simple test to perform in the initial diagnostic workup (ie, screening) of a patient with suspected growth hormone deficiency.  This test requires oral administration of L-Dopa, which has minimal side effects, thus it may be especially useful in patients for whom more sensitive dynamic tests, such as the gold standard insulin tolerance test, are contra-indicated.  This test is generally used as a screening test prior to more sensitive provocative testing of the GH axis.
Side effects of L-dopa include nausea (26%), dizziness (5-10%), asthenia (5-10%), and headache (5-10%).
Methods:

Administer L-dopa 500 mg* PO x 1 after an overnight fast
*Note, in children, L-dopa dose depends on size of child:

>30kg: 500 mg L-dopa

10-30 kg: 250 mg L-dopa

<15 kg: 125 mg L-dopa  
Measure serum GH at -30 minutes, 0 min, +30 min, +60 min, +90 min, and +120 min after L-dopa administration

Testing of the GH axis should always be performed after an overnight fast. All patients should be euthyroid at the time of testing.  Also, because GH levels rise during puberty, it is recommended that pre-pubertal children be “primed” with gonadal steroids prior to testing the GH axis.  Pre-pubertal girls can be treated with  5 mg Premarin orally the night before and the morning of the test, or with 50 to 100 μg/day ethinyl estradiol for 3 consecutive days before testing.  Pre-pubertal boys can be “primed” with 100 ng depot testosterone 3 days before testing. Steroid-priming in pre-pubertal children prevents false positive diagnoses of GH deficiency due to the very low levels of GH seen prior to the onset of puberty.

Interpretation:

-In adults:

A cutoff peak serum GH of 0.64 ug/L has a 95% sensitivity and 71% specificity for GHD

A cutoff peak serum GH of 1.1 ug/L has 100% sensitivity and 62% specificity for GHD


**Due to the high overlap in peak GH values between GH deficient and control patients when using the L-dopa test, it is recommend that this test be used for screening purposes only in patients suspected of having GHD.  As a screening test, a peak GH >1.1 ug/L excludes GHD and eliminate the need for further testing.  If peak GH is <1.1 ug/L more sensitive dynamic testing should be pursued (such as ITT, arginine, or arginine-GHRH testing).
Notes to keep in mind when interpreting the test:

-Cutoffs for peak GH are not altered by a patient’s BMI, sex, or age. 

-A wide variation in the timing of the GH peak exists among individuals, so testing all timepoints is recommended.
-The effect of L-dopa on the GH response is blunted by prolonged fasting (one study showed a blunted response to L-dopa after a 56-hr fast), so patients should be fasted overnight the night prior to the test, but not longer.  This effect of fasting may be due to fasting-induced decreases in fT3 levels.

-In children, interpretation of provocative tests of the GH axis are not well-defined and vary from center to center.  A cutoff GH level of 2.5 μg/L has traditionally been used to define GH deficiency, however, this cutoff was gradually increased to 7 μg/L  (and even 10 μg/L at some centers) with the development of more sensitive assays.  However, there are no data for validating higher arbitrary cutoff values and clinical judgement must be used.
Assay:  GH is generally measured using radioimmunoassay.  Serum GH has also been measured using immunochemiluminometric assay specific for 22-kDa human GH, with samples >20 ug/L requiring repeat testing after dilution.  This assay uses native-sequence recombinant human GH as the standard (Eli Lilly & Co.).  Of note, different GH assays can give very different results.  Specifically, monoclonal assays are more sensitive for measuring low levels of GH compared to polyclonal assays.
Controversies:
Compared to other dynamic tests for diagnosing GH deficiency, the L-dopa stim test is simpler and poses less risks, but is not as sensitive or specific as the insulin tolerance test (ITT), Arginine test, or Arginine-GHRH test.  For this reason, the L-dopa test is recommended only as a screening test in patients with suspected GHD. 
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